T Hr Tf 


1 YOUTH's. 


INSTR UCTOR: 


Or, A new and eaſy Guive to 


| PRACTICAL ARITHMETIC. 


WHEREIN 


The Reb of Common Arithmetic, Vulgar and 
Decimal Fractions, the Extraction and Uſe of the 
Square and Cube Roots, &c. are ſo eaſily treated of, 

# . ſo plainly demonſtrated, oo any Perſon-may, of _ 
| himſelf (in a ſhort Time) become acquainted with _ 
1140 Thing neceſſary to the Knowledge © | 


To which i is added, 85 


A POSTSCRIPT, for the Uſe of Country e in bu 
ticular: Shewing how to meaſure any regular Piece of Timber, 
Tyſling, Thatching, Brick-work, or Piece of Land; as alſo, how 
to guage any Ciſtern, Piece of Malt, or common Cooter, Tub, &c. 


The whole deſigned for ſuch as bare 


5 hr neglected, or have not had Opportunity of being ac- 
gqauainted with Figures; and attempted in natural and familiar 
4 Dialogues, in order to render the Work more eaſy and ert "> 

as well as uſeful to Learners, > Aer x 


Recommended by ſeveral eminent Warri 
„„ nnd Acco 6 ? 


The rn Ebiriox, corrected and i im on by 
: ſome particular Obſervations. on the Rule of proved, by | 


By DANIEL FENNING, 
2 Ano of the Young Algebraiſt's Companion, Deſcrip- 


tion and Uſe of the lobes, both in Dialogues, the 8 5 
Univerſal Spelling Book, Royal 2 3 and 
Young Man's Book of Know! se. 


Lonbox: c Printed for Stanley: Crowns, and M. Rei? oY i} 
CHARDSON,, in Pater-Noſter-Row, and B. Coins, Tz: 
in Saliſbury 1765, 13 
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HE great demand for, and ſpeedy | 
ale of thefourlalt impreſſions of this 
mall Treatiſe, naturally leads me to think, 
that many of you have encouraged the 


- 4.3 Pe : „„ 4 a W ; +] N #3 ; : * 393 5 * : Fi 55%, * . 2 

Fermit me, therefore, in this fifth 

n E nne LF #707 IS 4803: £036 S 1 
edition, to return vou hearty thanks for 


lam very ſenſible, (as I told you before) 
that many abler hands: have undertaken 
this taſk before me, and have, in large vo- 
lumes, done. that which cannot be ex - 
pected to be found 25 you are 
ſenſible too many of fem have Tonk 
their time, rather upon - cariolities: than 
at every Ro- 
5 : On lar 


wo 5 * D 1 c A T 10 N. 
far ſhould particularly drive at, and Which, 
am ſenſible, every one of you would 
3 promote the 1 .nowledge of) have here 
. it my chief care to inform the 
| © learner, oh; every thing that is neceſſary 
4 thereto, . 201 . 8) 
IlIkt was not without en that I ap- 
Þ — 5 upon this ſubject; but having pub- 
- Tifhed a ſmall treatiſe of Fractions and 
iy. Algebra, 'by way of dialogue, in 1750, 
Which has met with great encourage- 
* Tient. . 1 was perſuaded by ſeveral School- 
1 Waſter: „ And Private Geddienen, to pub- | 
. Iſh. Allo A: piece of Arithmetic, after the | 
1 - Tame manner; as they were ſenſible, they 
Ba, (and 8 1 confefs, think the 
| me me) that th iis Way 'of viritih cotveys the 
243 52 matter better,” an d commu 1 5 things 
3 Pon to the Wie. a the bare ſetting 
of ſurns, and not working them at all, 
lor, in a dry, intricate manner... 
As Ido not pte tend" to recommend the 
15 "work; by corpating it with other Authors; F 
ehe, you will not condemn it, 
A ol Rave Peruſed i it throughout. 1 


=. 4 lc Edition. i with ſome Quadratic ALY | 
EK 15. oy * was * in 1759. | 
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DEDICATION |: 
Tis true, that the laſt method of re- 
ducing Cd. Gs, Ibs. into We. (in the firſt 
Example of Tare and Tret) is well Wor- 
thy your obſervations, it" being as caſy a8 


it is new); and ſeveral perſons in bufineſs, 
to whons 1 have communicated it, 1 | 


expedition: | e 7 ue 
TO EN or you, 100 © 4 3 35 1 my 
maſters of the ſciences, this rite piece 
may appear ius Ignificant ; bot to others, 1 
am ſenſible, the dialogues will be of great 
ſervice, as they are intermixed with à Va- 
riety of familiar Examples, in natural ce On- 
3 : and I perſuade myſelf, 5 g 
will be of great he p to your pupils, wy 7 
in a great meaſure, eaſe you of that heavy 1 
taſk,, which every di igent maſter With a 
number of ſcho'ars) Wait HE; H neceſſity la»... | 
bour under, ECF 15 
This. Gentlemen, is one alen (l 
| hope, for. the” tleſizs $; eee 4 
. give; thoſe errors that, have yet eſcaped my 
Votice, and which you know ate ſo com- 
= LB 11 of this Wee I have 
= A _ a taken 
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i DEDICATION. 


taken care to correct all fach, as I have 


0 preſent diſcovered in former editions. 
I have made no great alteration in the 
work, only 


8 l ſu 
make more room (by the deſire of ſeveral 
Merchants) for a fuller and more clear ex- 
planation, both of the true and cuſtomary 
way of Diſcount, . To my thanks, I add 


my beſt wiſhes for your ſucceſs, Jointly 
and ſeparately, in your ſeveral undertak- 
I 1 end. Fe N to ſubſoribe my” 


be, 
Tor 7 5 

1 Your moſt obliged" humble Servan ty 
ak lot + | | 
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have taken off part of the 
Double Rule of Three Direct and In- 
verſe (as you know the Rule of Five Num- 
bet pply that defect) in order to 
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1 Here 3 you REN 5 fich b ak of | 
my Call Treatiſe of Arithmetic, which, I 
have. improved, and _ endeaygured:. to. render 
as plain as time, e Af 5 tunit L 
would admit. of 5 | 


For ſuch. of you, who! have.v > ack ne⸗ 
glected this branch of Focus and for 
others, who have neither time, nor opportu-. 
nity, to apply to à proper maſter, the fol- 
lowing work was chiefly deſigned, and waa 
at firſt carried on no farther than the Rule of 
Three Direct: but 1 conſidered with myſelf, 
that it might fall into the hands of many, 
who would be glad to have a notion of Frac- 
tions. I have, We to ſerve you, treated 
upon moſt of the Rules of Arithmetie, and 
for the ſake of thoſe chat live in the country 
in 3 1 have given ſome inſtructions 
„ i to 


4 i 


5D F<; 


ound, as allo to guage a caſk, or piece of 


aſure timber, or a. common piece of 


44. 


Walt, and deveral other uſeful and practical ex- 


ANPIES» -hich,, I ;am perſuaded; will be of 


ervice to you, 


„One thiog, which is ſeldom taken notice 
a ig a Preface, I would. have every one of 
Jou, that are learners, to obſerve, and that 
18, That if, upon the trial of any ſum, or 


queſtion, you do not find it the ſame. as the 


nfwer,. do not let that diſcourage” you ; for 
i yon examine your own work after you 
| . 429 e ir, and are ſo m 424 maſter of | the 


: 


rules. as id know when, you are right, or 


a. 


won g; vou may conclude you are right, 


+7 * 8 5 t 5 | 3». + '©& Ci 4954 . 
Whatever anſwer you may find in my work, 
or any other Author's: but before you deter- 
m ine this, mind and be ſure your own work 


As to ſuch of you that have little er no 
notion of figures, if you have a mind to 


PREFACE. -== 
the undertaking with pleaſure, notwithſtand - 
ing thoſe mean criticifms and remarks that 
may be made upon ſuch overſights, which 
can hardly be avoided in a work of this 
But every impartial reader will conſider the 
nature and deſign of the work: for *tis the 
plan upon which it is. built that is to be 
minded: if this be plain and eaſy (as T hope 
it is) there is no fear but the learner will find 
a ſenſible ſatisfaftion, and the work be crowned 
with ſucceſs. As for ſuch Carpers that are 
reſolved to amuſe themſelves with the bone 
only, they are extremely welcome; but let 
them be civil, and not ſnarl at thoſe who would 
eat the fleſh quietly. I am e 


Kind RxADPER, : 
Your humble Servant, 


| London, April 10, 1765. | 10 5 - : N 
Daniel Fenning. 
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whoſe names are herennto ſubſcribed, having 
W 5 the plan of this little Treatiſe of Arith- 
mere; 40 o allow the dialogues to be very well adapted 
to the ede and as the Rules and Examples are laid | 
down in a natural, eaſy, and familiar manner, we beg | 
leave to recommend it, as the moſt uſctul and ealy \ 
Book for learners extant, * | 
Saigon Anguiſh, N 
ames Barclay, Writing-M aſter 
mMiam Bently, Surveyor 
George Coles, . Ditto 
Mr. Coulthiſt, of the Academy, Preſcot- ret 
Goodman's-Fields 
Henry Deacon, Accomptant 
Randal Evans, Writing-Mafter 
Anthony Gilbert, Surveyor j 
Edward Griffiths, Ditto 8 | 
Samuel Hill, Philom. ' 
Thomas Humphreys, Writinz-Maſter | | 
Thomas Hughes, Ditto | 
Samuel Hornby, Ditto c | b 
_ Timothy Langley, Accomptant i 
Abraham Longden, Ditto | 
| Abraham De Lire, Philom. 
Thomas Newberry, Ditto | 
John Quant, Writing-Maſter 85 
William Richardſon, Ditto | 
David Rowland, Accomptant 


i | John 
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John Smyth, Writing-Maſter 
3 Smith, Ditto N 
Thomas Smithe, Ditto 

John Smythe, Accomptant 
Zachary Snaper, Ditto 
Eraſmus Turner, Ditto 
Johnſon Thompſon, Writing-Maſter 
James Thurſton, Ditto | 
Daniel Trunker, Ditto 
William Thorley, Ditto 
_ * __ 
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To the RECOMMENDERS. 


1 | 


Return you hearty thanks for the honour you have 

1 done me, by the favour of your names to this lit- 

tle Treatiſe : let me crave your further aſſiſtance in 

- noting down thoſe errors that you may e find, 
and you will ſtill further oblige, 


ed 


Four very humble Servant, 
April 10, 1765. 
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THE. 


INTRO DU CTION. 
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CHAP I. 
DIALOGUE L 


\ 
. — 


Between "Core 2 Tutor, or | Maſter, and Trac a: 


young Scholar 3 ; Pr the Rudiments oF a. 
meticd . 


k 


Tyre viſits Philo. 


| Tre. KWE AR Sir, I am your humble ſervant 

{© D —— You will pardon me, I hope 

@Q. 8 I hear you have done inſtructing 

D Tyrumculus, and I am come to lay 

8 claim to a former promiſe, of your 

giving me a better notion of common Arithmetic. | 
Philo, You pleaſe me very much, young Tyro, I aſ- 

ſare you, to ſee you ſo willing to learn ; but J hear you 

| underſtand the firſt four Rules already. | | 


Tre 


LL INTRODUCTION. 
Dro. When I was at ſchool I had ſome knowledge 
of them, as I thought; but it was not well-grounded ; 
and when I left ſchool, inſtead of practiſing at home, 
and making myſelf. maſter” of what I learnt there, I 
bent my mind to play and idleneſs, like other naugh- 

ty boys; and were it not for your kind offer, I ſhduld 
know the want of it too late, I chooſe therefore, Sir, 
to begin at the very loweſt branch, that I may ſee the 
reaſon of what I am doing, and not learn by rote 
as too many ſchool-boys do, to the great diſgrefit' of 
their maſter, grief of their parents, and their dn fu- 

r 


Pgzilo. You ſay very right; for in beginning again 
vou will be confirmed in what you know already; for 
I ſhall proceed with you the ſame as if you never had 
hegan, that others may be the better informed; there- 
fore, for their ſakes, do not you be angry, if I ſhould 
_ dwell upon ſome things longer than you may think 
| om is occaſion for, ſince I tell you the reaſon before 
Vys Far de it from me, Sir, to take it amiſs, for 
though I do know ſomething of the firſt four Rules, I 
am Cnfible there are many thouſands who know no- 
thing of the matter, and you do well to conſider 
1 3 
Philo, J am glad, Tyro, to ſee you ſo conſiderate; 
it gives me great hopes of your being maſter of what 


I am about to inſtruct you in, 


DIAL O 6 U E. II. 
„ „ 


ene Weights, and Meaſures, Kc. bs 


HAT is Numeration and what does it 
teach ? | 

Phil. Numeration is the true diſtinction and pronun 
ciation of Number; that is, it teaches us to write down, 
read, and e number or numbers whatſoever: 
for the better under e of which, obſerve the 5 
- lowin 8 Tah. 


Pro. 


p 11 | 
K N. B. The letter c dank for an hundred, and * 
& for ten. 13 1 | 5 
: 21 1 | 
— 3 
r Fa 4 EE 
- ESc 83 2 
· 222 FA 
„ 2 SS 
SS 0092.5 £65 
— — 2 050 
FE Nors 1. 
Places Soo T . N 
en 44S 8 This Table you 9 | 
1 9% 7 6 53 4 3 2 to get by heart, at leaſt, 
S 96 * 
9837 6 5 4 nature of it plain). 
; 98 765 Caſt your eye now, 
5 9 8 7 6 Tyro, upon it; you ſee 
98 7 that there are nine. places 
a 98 of figures, from units 
. 3 : to 


Of NowmteraTion, Appitton; Se. 2. 


of NUMERATION, Appiriox of Whole Numbers, 


by 


4 Of NuUMERATION, ADPI1T1ON, Cc. 
to hundreds of millions. All the figures under the firſt 
row are units; thoſe in the ſecond row towards the 
left hand, are under the place of tens; all the third 
row are called hundreds; thoſe in the fourth row 
BT OI II) 2 
Now, in order to know the value of, or how to ex- 
preſs any number in the Table, I begin at the top fi- 


Sure towards the right hand, and ſay units; (1) then 


units, tens, (twenty-one, 21;) then units, tens, 
hundreds, (three hundred and twenty one, 321; ) 
thus I go on and find the fourth figure (viz. 4) under 
the place or name of thouſands, and accordingly, I 
call it four thouſand, which, joined to the other three 


figures, will be four thouſand three hundred, and 


twenty- one, 4,321. The fifth figure being in the 


' Place of tens of thouſands, is thus read: fifty-four 


thouſand, three hundred, and twenty-one, 54.321. 
Thus proceed till you come to the laſt figure of all, to- 
wards the left hand, (which ſtands in the place of 
hundreds of millions) and you will eaſily perceive that 
thoſe nine figures are thus expreſſed : nine hundred, 
eighty ſeven millions, fix hundred, fifty-four thouſand, 
three hundred, and twenty one, 9,87,654,321. Read 
this once more, and obſerve the comma's, or ſtops, 
that are put to the figures: for they anſwer to, or cor- 
reſpond with, the ſtops in the words that are written 
out at length. 8 
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+ Of NuurraTiION, AvviTION, &e. +» 
999,999,999 is read thus: nine hundred, and ninety- 


nine million, nine hundred, ninety-nine thouſand, nine 


hundred, and ninety-nine, '&c. So that you ſee it is 
only having a due regard to the places under which 
the figures ſtand; for after the firſt three places of 
figures (viz, units, tens, and handreds) the next three 
places have the name of thouſands, the next three the 
the name of millions, as you may obſerve by the fol- 
lowng Table, which, I believe, will be of ſervice, * 


T ABLE 2. | 


1 
Millions place. Thouſands Place. E 
| I | HE TSS 8 289 
e | : 3 4 5. '6 7 8 
EPL Tis 1 
4 ity Now * 3» a 4 Fo. 
r 
| 1. + S 
133 


Now here you ſee they are divided by ſtops, or pe- 
riods, which is certainly a help to the expreſſing the 
numbers: Thus, ſuppoſe I would expreſs the number 
againſt which this mark (“) is placed. I find the twelve 


ſtands under the place of thouſands, fo that I ſay it 


is twelve thouſand, three hundred and forty-five, c. 
Do, I perceive, it Sir, very plainly :- but, pray 


what uſe are Cyphers of; or are they of no ſigni» 


fication ?_ . N o87 a . * 
Philo, Cyphers are of no ſignification when they ſtand 7; 
alone, (thus 000, o,) all ſtand for nothing; nor 
are they of any ſignification placed before any figure or 
figures, thus, o is but 2; coog is but 5 ſtill; but 


when 
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6 Of NumERATION, Abprriox, Ce. 


when cyphers are put after figures, it makes the- num- 
ber ten, twenty, thirty, a hundred or a thouſand times 
more in value, Thus 1, by adding a cypher,. is (10) 


ten, add two en thus. roo, * is an r d 
0 TEE 


Kc. as wt the owing Table, 


T ABL E 3. 


1 One. 
10 Ten. 
100 An Hundred. 
1000-A. Thouſand. 
- 10000 Ten Thouſand. 
100000 An Hundred Thouſand. 
- 1000000 A Million. p 
. 100500000 Fen Million, 
100000000 An Hundred Million. 
1000000000 A Thouſand Million, 
40000800 Ten Thouſand Million. | 
100000000000 An Hundred Thouſand Million, 
1999000000000 Millions of Millions. 


And thus you go on as far as you pleaſe. 

Tyro. | perceive it; but who could tell the value, or 
_ ſo many figures out of the courſe of the Ta- 

eb | 

Philꝛ. You talk like a learner jindeed, You — me 
twelfth figure by the above Table, has the name of 

4 thouſand Millions; . were there 3, 
4, or 5 times, or 5 hundred times as many figures, it 
would be as eaſy to number them in order, 2 well as if 
there were but 5 in all. 

Dee. That is a little ſurpriſing to me, I confeſs; 
for ſome think they do great things to number g or 10 
figures only. 

Philo, Well, Tyro, we will not call that pride alto. 
gether ; for pride is good in learners, ſo far as tends 
to emulation only; that is, an earneſt deſire to excel 


in learning: : 1 pray obſerye, __ I had ever fo 


many 


Of NumtraTiION, ADDITION, Qs. 7 


many figures to number; you plainly ſee by the laſt 
Table, that the ſeventh figure is millions place, and 
that the thirteenth place has the name of millions of 
millions; ſo alſo the nineteenth figure would be mil- 
lions of millions of millions: but as the word millions 
would be repeated ſo often in a very large number of 
figures, as to render it tireſome, there is a ſhorter and 
much eaſier way of expreſſing the number by certain 
words, which anſwer to every ſeventh figure, and to 
eee of millions as appears by the following 
Table. | e | 


TABLE +4 


Dots. The 7th Figure from the Units place is Millions. 
I 13 is Bimillions, or Millions of Millions, 
2| 19 is Trimillions, or the zd Deg. of Millions. 
3] 25 is Quartrillions, or the 4h D. of Millions, 
4] 31 is Quintillions, or the 5 h D. of Millions. 
5 37 is Sexquilions, or the 6th D. of Millions, 
h 43-is Septillions, or the 7th D. of Millions. 
'7| 49 is Oftillions, or the 8th D. of Millions. 
8] 55 is Nonmillions, or the gth D. of Millions, 
91 or Millions 9 Times repeated, &c. 
Suppoſe it were required to number the 57 following 
* I favs, zal, 987, 654,321, 987, 654, 321, 987, 
4 654, 321, 987, 054, 321, 987, 654, 321, 987, 654. 
, $3, , » 054, 321, „ 
t . | | : : 
# Here I make a period or dot over every 7th figure, 
, and find there are nine dots in all: then ſearching an the 
n above Table, I find the gth dot to bear the name of 


nonmiltions, the 8th of octillions, &c. therefore, I 
number the above figures thus; three hundred 21 non- 
millions, 987 thouſand; 654 octillions, 321 thouſand z 
987 ſeptillions, 654 Thouſand; 321 ſexquillions, 987 
thouſand ; 654 quintrillions, 32: thouſand; 987 

| | 7 gquartrillions, 


e 
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lions whatſoever. 


which I am at a loſs to know. 


42,141, viz. twelve thouſand, one hundred, 


3 Of NunzraTION, ApbitION, Oc. 
quartrillions, 654 thouſand; 321 trimillions, 987 thou- | 
ſand; 654 - bimillions, 321 thouſand; g87 million, 
654 thouſand, 321. And thus you may go on to as 
many more places, &c. Or you may number them hy 


the ſecond part of the table, and that is, by putting 
mall figures Where the dots ſtand, as 1, 2, 3, 4. till you 


come to 9: Then begin, and ſay 321 of the gth degree 
+ 3 41472 7 hn . 
of millions, 987 thouſand ; 654 of the 8th degree of 
millions, &c. till you come to the end; and thus by 
putting ſmall figures over every 7th figure, you may 
number tothe 2oth, zoth, or any higher degree of mil- 
Tyro, I underſtand you well: and though it is likely | 
there may never be ſo many figures in any ſum; yet, it 


is good to know how to number them when a queſtion 


is aſked, though it be for Boy's ſake only But now, 


Philo, if you pleaſe, I will aſk you a few queſtions, 


Duet. 1. How is eleven thouſand, eleven hundred, and 
eleven, ſet down in 5 figure? 10 
Philo. I know. this is 2 common Queſtion, and it is 


- eaſily done, if you conſider; for this is the anſwer 


and 
eleven. | 


Ap DIT Io RN. 


a Proof by $9 


= 


Eleven Thouſand is 11,000) 
Eleven Hundred is 1, 100 >add js 
Eleven is LOT, 


- 4 y * * Y 
* 83 5 ” 2 1 1 2 4 * Me 2 . a * IA # 4 - 1 1 
> - 5 - : ö 4 of v 
| E „ Tn 
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Quel. How is fifteen, thouſand, fifteen hundred, and 


But you are.io,obferve, Bro, that though the 


I fifteen, ſet down in five figures? Aaſuer, 1645 We 
bf t down. in 2 


: 


ties are.caſily. anſwered. you ſee; yet, J would not have 


you be concerned wit them; becauſe they are ny 


£ * 
* 


'# 


numbers, as it may be of ſervice, 


Of NumMERrAaTION, ApviTron, Gr. 38 * 


badly expreſſed, and are an abuſe of language: for, 

ſuppoſe you ſtood indebted to me, and ſhould aſk me 
what it was, and I ſhould ſay fifteen pounds, fifteen 
ſhillings, and fifteen pence, would you not think it much 
better to ſay fifteen pounds, ſixteen ſhillings, and three 
pence ? Take this then for a rule, Yo, that that is the 
beſt method of expreſſion, © that is the orient freelt, 
and moſt natural. Therefore, tho* the aforeſaid num- 
bers run a little ſmoother in words than what I have 


now mentioned, (the reaſon of which is, becauſe they : 


are each but one whole number) yet is the ſenſe of ex- 
prefling fifteen thouſand, -fifteen hundred, and fifteen, 


| very little better than fifteen pounds, fifteen ſhillings, 


and fifteen pence, - 


Now there are ſeveral things a little dark in ex- 
preſſion, relating to numbers, which ate actually off 
uſe when they are known. I imagine, Tyro, you now . 
and then read good books : You remember we read 
in the book of Kings, and Iſaiah, that an Angel de- 
ſtroyed in the camp of the Aſſyrians, an hundred, and 
fourſcore, and five thouſand, How do you ſet this down 
%%% e 

Tyro. Why really, Sir, T am at a loſs; and have 
ſeen older perſons than myſelf puzzled at it. 

Philo. So have I; but it muſt be for want of conſi- 
dering, Is not fourſcore and five the ſame as 85. 
Therefore, the number is one hundred eighty-five 
thouſand, thus, 185,000. | : 


Again, you read in the Revelations, of a multitude of ; 


ten thouſand. times ten thouſand ; which is 1,00000000, 
viz. one hundred million: and a little farther, yon read 
of another, conſiſting of two hundred thouſand thou- 
land, which is, 200,000000 million, viz. two hundred 
million, which you will ſee demonſtrated, Example 
the 3d and 4th in compendiums of Multiplication. 
1 ſhall finiſh Numeration with ſome of the old Roman 
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A Tan E of Old R o A* Numbers. 


IL. fignifies, or ſtands for (50) Fifty. 


C. for (100) Hundred. 
CC. (200) Two Hundred. 
CCC. (300) Three Hundred. 
CCC. (400) Four Hundred. os ror 

. ſignifies (500) Five Hundred, or thus 19. 
— fande f. for (600) Six Hundred, or thus THC. 
DCC. (700) Seven Hundred, or thus IHCC. 


Dee 8000 Eight Hundred, or thus I CCC. 


DCCCC. (ooo) Nine Hundred, or thus ICC CC. 
M. (1000) A Thouſanct. or MT 


MM. (2009) Two Thouſand, &c. N 


Roux Numbers . by F IGURES, 


DL. 5e 
DCCX.. 710. 
MDXIV. 1514. . Os 1 
MDCLI. 1651, | 
MDCCIX. 1709. 5 1 
MDCCLXV. 1765, Ke. e 
rg now, 7 e we wall 68 5 to Addition, 


oO * 2 2 = 


SECTION. . 
Of ADDITION. 


| Tyro. IX7HAT do you mean by Addition ? 


Philo. Addition ſignifies the gathering, 


| eolleing, and adding together, two, or more "amber. 


into one ſum. 
Tyro, How many parts are there in Addition 4 
- "Philo. Two, ſimple and pound.” | 
n. rm is ample d 


* * 1 


84 Phile 


18) 


ers. 


/ lo, 


: » 


O ADpiTion. „ 
Philo. Simple Addition is that which conſiſts of one 


ſimple or ſingle name; that is to ſay, of whole numbers 
only, as pounds ſterling, tons, yards, ells, or ounces, 
&c. For ten is ten, and a thouſand is a thouſand, 
in any number or quantity; tho? the quality or name 
be different; and they are all added by one Rule, name- 
ly by caſting out the tens, and ſetting down in every 
line what is over ten, as you will ſee by and by, _ 
Tyro. What does compound Addition conſiſt of 
Phile. Of Money, Weight, and Meaſures, iz. Avoirs- . 
dupois Weight, Troy Weight, Apothecaries, and Gold- 


ſmiths Weight, &c. Likewiſe, Dry Meaſure, Liquid 


Meaſure, Cloth Meaſure, Square Meafure, Long Mea- 
ſure, Land Meaſure, and Time, Of theſe in their or- 
8 5 e . 


ads 2 Fm hs 1 1 * l 1 — 4 _ 5 n has Bk. 1 
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SECTION II. 
AvpiTion of whole Numbers. 
H E Rule to be got by heart . 


For every ten in the units place, or firſt row of 
figures, you muſt carry one to the tens place, or ſecond 
row, and ſo proceed; becauſe ten units make ten, ten 


tens an hundred, and ten hundred a thouſand, 


5 2 "NY - FR 

„„ 44ͤ . 
„ ͤↄ V3 a2 4 together 

9 Auf. 8 Au. 10 Anu. 28 lh. 


Here 1 fay _ 1 is 6, and is | J and 1 9 which 
I place under the numbers, and it is done: but to prove 
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whether it be right, I begin at the top, and caſt 1 it  down- 
wards. and find it comes to the ſame. 

Secondly, If it amounts to juſt ten and no more (as ie in 
Example 3) ſer it down as before; only ſet the cypher 
under the row, and ſet the figure of 1 out towards the 
Jeft hand. So. alſo, in Example 4, I find it amounts to 
28. which 1 ſet under the row, viz; the units 8 under 
the. row itſelf, . and the 2 ane the left hand i in the 
place of tens. 

- Thirdly, When you have two or mee rows of . 
then, according to the Rule, add up the firſt row, or 
units places, and obſerve how many tens it contains, 
and if it comes juſt to even tens, ſet a cypher under- 

neath, and carry as many ones to the next row, as 
there were tens in it; that is, if it be 29 carry 2, it 
it be zo, carry 3, if 40, carry 4, and for 50, carry 5, 
- &c. And the laſt row of all ſet down what it amounts 
- to, as if it were one nogle” row only. | 


12 N Aporriox. 


5 ExaniyLs at 255 | | 


Add 8762 5 pounds | 
; 94915 VV 
„53% {te LOGS 62194 i (87 © 9361 1 
VVV rn 42976 
81965 3 N 
CC ĩ u 1 
and 71964 together. 


* 


(567408 45 


Now. rns once for all. 1 . and hoy, 4 and 
8 is 12, and 5 is 17. and 7 is 24, and 4 is 28, and 5 is i 
33, and 5 is 38; this is the amount of the firſt row, 
or units place, but I muſt not ſet down the whole 38, 
but ſee how many tens it contains, and find it to he; 
tens and 8 over; this 8 1 ſet under the row, and carry 


* to the next row, or tens Place, ſaying, 3 that | þFarry 
: an 


- "mn 
1 


e ere, of 
and 6 is 9, anch 9 is 18, and 6 is 24, and 4 is 28, and 
g is 37, and 1 is 38, and 2 is 40: "This being juſt 4 
tens, I ſet down a cypher, and carry 4 for the 4 tens 
to the next row, or hundreds place, ſaying 4 and g 
is 13, c. and I find the third row to be 44, which is 
4 tens and 4 over; therefore I ſet down 4, and carry 
4 to the fourth row, or Rate of thouſands, and find 
that it amounts to 27, then I ſet down the odd 7, and 
carry 2 to the fifth or laſt row, and find that it amounts 

to 56, and becauſe this is the laſt row I ſet down the 
whole 56, that is, the 6 under the row, and the 5 to 
the left-hand. V 

' Fourthly, When chete are ſeveral numbers to be added = 
together, conſiſting of ſome fewer and ſome of more 
figures, they are added after: the ſame manner as be- 
fore, only” obſetve, in ſetting' down the numbers ac 
your: flare,” or in a book, that you be careful to ſet 
units under units, tens under tens, or elſe you' will 

be puzzled in eating then ff 
Ex. 6. Suppoſe I were to add 3417, 26, 184, 9. 27 
and 3 together: I ſet them down às follows, Which will 

be a ſtanding rule for any thing of the like nature. 
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Here you ſee I ſet units under units, and tens under 
tens, and then I caſt up from row to row as before 
directed. : * . 
| . „ Tyro, 


97. 1 apts it very 2 but I ſhould have 


Plc it down thus, with cyphers, to ſupply the vacant 
places: 
\ ir 3417 


FW ĩͤ . 

J TL 37h Mig» a5e et 
9271 
90003 
. 


Philo, It is quite ann for'y you W been told 
already, that cyphers before fig ures do not at all in- 
creaſe the value: beſides, it is neither ſo ſightly, nor 
advantageous to caſt up, nor are they ſeldom or ever 
uſed by accomptants, even in addition of money, to 

fill up any line or ſpace whatſoever, as . will ſee in 
e 13 of Addition of Mon. 


| 5 Examples in aubole ns for Trial +] | 

| 'Bujhels. 788 Elli. 5 N | 
471756 S 6715 . 
434176 E 46 „ 2145 
942175 2176 U) 15 

334219 200 b 
471625 5 76 
982196 10 . 
8532944 1756 3256 
5 76258 


And now, 955 1 will ſet you 5 Or three queſtions 
E my of We 5 


ok Tr: . 


13 


UG Quesrions to exerciſe 


| Of” A D Dire N. 13 
DDeT10N of Whole Numbers. 


Oueſt. 1. From Landon ta Rumford is 11 miles, from 
Rumford to Brentwood 6, from Brentwood to Chelmsford 
11, from Chelmsford to Witham 8, from Witham to K. 
vedun 4, from Kelvedon to Colchefter 10, from Colcheſter to 
Mamingtree 9, and from Manningtree to Harwich 12: 
How many miles then is it from Lodon to Harwich ? 

Anſauer 71. „ - 

Tyro. I apprehend the queſtion; it is only ſetting 
down the numbers as they ſtand in their order, as 
under, 7 | 


. 85 ; n f 4 . 7 Miles. | 9 
From London to Rumford Ys = ae” | 
From Rumford to Brentwood 6 
From Brentwood to Chelmsford 11 
From Chelmsford to Witham 8 © 
From Witham to Kelvedon © 
From Kelvedon to Colchefter 10 
From Colchefter to Manningiree 9 
From Manningtree to Harwich 12 


From Londen to Harwich _ 71 425 Wy 
Of. 2. A Farmer has ſeven fields containing the fol- 


lowing acres, vis. 


| Acres. 
Ina one field are 251 N 
wy > another 57 

In another * . e 5 

In _— 1 <p How. many acres are there 
In another f 45 in all: Auſæu. 193, f 2 
In another | 43 3 115 ds x. 4 
In another - Woe 2 


450. 192 Acres. 


Vt, 


of A, D. D I * 1 o N. 
| Qu. 3 A driper WR 6 pieces of © cloth as vader. 6 


TP! Verde. 
| 2 Ne. 1 — oy 


2 — — 


UE How many Yards are there 
23 =: Kel n as 


d 4. How many days are there in a year, or 
E the 12 calendar mows,. Firſt ſet them. donn uy 
* SE: | | 


l - F 

os * », 

a . 9 
2 e 


3 Days: 7 os, 
Firſt, „ has —— — 31 Mere, er fourth 
. 8 — — 289 Year is called Leop- 
March 31 Yr, and bas 366 
Apri!i— — — 30 Days; February hav- 
May — oa — z1| ing then " Days. 


4. 


November — — — 30 5 


December ann — 2 1 


| 40. 365 Days. ; 


— 1 1 wy 3 
„ 


F Ne. 6 That in marking ung forts of goods, No, ſtands for 
: ? wag 45 ; * | . >, 4 


"Que. 


p 


Oo ADDITION, | 17 
How far is it from London to Carliſi in 
Cumberland, when, 


I; Miles. 
From London to Muscafle is 149 
From Nerocaſtle to Preſlon 62 
5 * From Preſton to Lancaſter. 20”: 
*Y From Lancaſter to Penrith RO 


From Penrith to iy. 0 


3 af 301 miles. 


Tyr I underſtand what vou bare ſhewa me very 
we 


Philo, Then 1 ſhall only leave one de queſtion more for 
you to try at your' leiſure, | 

ge 47, 687, 5, 91707, 100000, 26300175. 500, 
62, A nd 987654321 together, A. iat. | 


BY 2 To grows ADDITION. Fi 


” Fw, How do you prov? Allis: 5 

Philo, Two ways. Fi, when you have caſt 1 up 
any ſum, as before direct then begin at the top, | 
caſt downwards inſtead of CE and if the figures 
come the ſame no do + but the work is right: Be- 


ſides in things which require care, you ſhould, maxe b | 


a practice of caſting; every line, firſt upwards and then 
downwards. | | 
The ſecend way ie very well for learners, hat too 
tedious for buſineſs; hut as it is cuſtomary in ſchools 


to teach it, I ſhall ſhew you the method, which is as 


follows, . + 


Let us take Q,. 5, which amounts to 301 8 1 
and to prove whether this be right, I cut off the top 
Hine of — We a ſtroke with the a taus- 


0 x: ; « * : 7 
$ 2 2 . : 8 r 4 | g © 
A* „ ; * * i * - & * & 7 B 3 * *. : 4 1 
11 : P | N 49 
> N * 


5 u unn oN. 
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4 33 od xe 5.46 n 1 4 Of 17 
. : 2 =- 0 2 
$ 
« 
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. 


152 Add this to the top 149. 


301 Proof. See Addition of Money. 


Then I begin to caſt up the ſum again, as I did at 
firſt, only inſtead of going to the top of all, I now, 
. "this ſecond time, caſt no further'than the 2, (leaving 
out all the figures that are cut off, or that ſtand above 
the line) and find it amounts to 12, which,is 2 and I 
carry 1; then I proceed to the ſecond row, and find it 
amounts to 15; fo that this amounts in all to 152, which 
I place under the 301. LZaftly, I add this middle line 
15z to the top line 149, and find that they make juſt 
301, which proves the firſt work to be right. I ſhall 
give you a further reaſon, when you come to examples 
| of Money, why this way is not ſo fit for practice in bu- 
ſineſs as caſting the ſum upwards and downwards. And 
no we will proceed to _— 
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I | 
« ' 7 
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am * 4 1 — 1 ” 38 - 7 85 — „ 

y a 4 
2 *- * 4 
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Ap DIT ION of Money, \ 


4 
2 
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Hro. XXy HAT is neceſſary to the learning of 4d. 
Y dition of Money ? Þ r 
Philo. "Theſe three things: the rule; then 
the characters; and 2zhirdly, pence- tables; all which 


or AD D110 N. 19 
ſhould be perfectly got by heart b before you pretend to 
caſt up a 8 
e R v TL j 

For every 4 farthings carry 1 penny to theo pence ; for 
every 12 pence carry 1 ſhilling to the ſhillings; and for 


every 20 in the, ſhillings carry 1 to the pounds, wan 
are caſt up by ns as in * Numbers.” 


6 2 


2. Of the c common e | 


© Note 1. £: ſands for pounds, S. ſtands for. ſhillings, 
D. ſtands for pence. Or thus, . 4. 4. pounds, ſnil- 
lings, pence. 


ET 


— 


oe Note 2. A Farthing i is one fourth part of a penny, and 
> is thus ſet down 3 2. An half-penny is one half, and is 
thus ſet down 3. Three farthings Og three fourths, 
is thus ſet down 4. 
Note 3. 1 quarter, 1 half, and 3 quarters of any Thing 
g are alſo ſet thus, 4, f, 14. 
t ii d4 5 eK- bats 
1 fp 07 PEN CR-TABLES. 
8 . a 
n 1 Tan RE TazLs 2. 
ee e t Fac) fo 
201 1 —-Aʒ 7 5 
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20 O ADDITION. 


By the help of theſe two tables,” the firſt encreaſing 


by tens, or every ro pence; and the other by even 
ſhillings,” or every 12 pence, you will ſoon caft up any - 
Imall ſums, *. CE due r to: the 3 ex- 
amples. 


Tyre. But I hope, Sir, you will vive me an example 


in length, by explaining it in words; for that will be 
of more ſervice to me than's an n hundred . Aan 


- out explanatign. | 2 
EXAMPLE 1. 1 Le 
| Lo: oath e „ eee £.-* 
hos 7 - ' = 8 > 3 8.8 Y | | 
n 1 0 
and. Fi ere, and 47 - 11 - gether 
© 24-18- 11 5 1 151 - 4 9 
„„ i. 
8 en n N f 
Add gs - 178 „„ 
| | v8 - 3145 40 
; A "ng 99 - 12 - 11 tpyether, 
*.. ; 85 T 


Philo. . — to be tireſome. and. ke your 


' own abilities without occaſion. Come, pray try at the 
— | 7 


Tyro.” I ſee plainly how. you do 7hat, "becauſe the 
pence all added together do not exceed 12, nor the 
ſhillings do not exceed 20; therefore I fet the amount 
of them under the row to which they belong, and find 
the total to be twenty-four pounds, * e 
and * pence. 5 


n 2 
— * 1 s * | : * 4 


5 T- I leave ampli 1 yadone foe! your practice, and vill give vou 


* Jable for the more way caſting up the, ſhilliogs, = 
F. Hilo. | 


% 
x 


nbi. The ſame is to be obſerved in Ex. 2. Thus I 
ſay, 6 and 7 is 13, and 8 is 21 pence. Now, by the zſt 
Table; 20 pence is 1. 84. therefore, 21 pence mult be 
16. 94. Or by the 2d Table, I aſk how many times 1 
Jean have in 21d. and find it 1, and q over; therefore, 
J ſet the add 9 down under the place of pence, ang. carry 


is 2 K and z is 24 ſhillings. Now, as 20s. make 
a pound, 24%, is 11. 4. therefore, I ſet ti 4 under the 
ſhillings, and carry 1 to the firſt row of the pounds, 
caſting them up as in Addition of whole Numbers, and 
find it 1517. So is the total, 1517. 45. gd. ae 
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"$i ” the WMiſlings, ſaying, 1 that I carry and 11 is 12, 
and 


Shillings, Pounds . 


a 


iK 
28 


therefore 534. muſt be 4. 5d. which odd 5 pence 1 


let me hear you ſay what it comes to ? For I have known 


hi : 4 » { 8 BS. * IE. 5 7 1 
i * 4 


Wert. 1 begin at the top.row of Pence, and find that 
Pes e, Now, according to my . fir? Pence 
Table, 80 pence is 4 2d. therefore, 53 pence,, is 4. 
54. Ot by Table 2, L find how many 12 pences I can 
Have in 53 pence, and find that 4 ſhillings is 48 pence, 


ſet down under the row of pence, and carry the 4 ſhil- 
lings to the row of ſhillings, and find it amounts to 45. 
Now, by Table 3, I find 455. to be 21. 5s. which odd 
55. 1 put under the ſhillings, and carry 21. to the pounds, 
which 1 caſt up as in hole Numbers (by tens) and find 
the Jotal, or whole amount, to be 368“. 55. 54. 
Philo. Very well; but now you have done it, pray 


many ſchool- boys not able to read what they write or 
caſt up. . „ A p 5 x4 1 0 
- Tyro. *Tis very true, Sir, but I think it is three 
hundred and ſixty-eight pounds, five ſhillings and five 
PENCE, | ; 1 K FI 

Phils. Very right ; and I make no doubt by your 
careful proceeding, but you will underſtand the firſt 
four rules of Arithmetic in a ſhort time. I leave Exam- 
ples 5 and 6 undone, for you to try at leiſure, after the 
ſame way and manner. And now I will try you with 
an example or two with farthings. FAS ht 2s 
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ExAurIE 7. EXAMPLE 8. ExAurr r g. 
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Bm. I can do theſe as well as the other, Firf, 
begin with the farthings, ſaying, 3 and 3 is 6, and 1s 
7, and 2 is 9, and 2 1s 11 farthings, that is, 24. and 
3 farthings over, which 3 farthings I ſet under the row 
of farthings (thus 3) and carry 2 pence to the pence, 
and find they amount to 57 pence, which is 4s. 94. 
This odd 9 I fet under the pence, and carry 4 to the 
ſhillings, and find them 59, that is, 2 pounds and 19 
over, which 19 I ſet under the ſhillings, and carry 2 to 
the pounds, I find them come to 270 : ſo is the total 
J ) TEETH TE 
Phils. Very well done indeed: proceed in the ſame 
manner, and you will find Ex. 8. to be 27521. 35. 
e 4, FE Ten Ot OTE #1, 
Tyre. I am obliged to you, Sir, and now I ſhould be 
glad you will give me inſtruction how you manage 
double Figures in the ſhillings, | 2 
Philo. I will ſhew you three or four different ways, 
_ you may take that which appears moſt natural and 
8 | 3 . 
4. & cafting up double Figures ix the ſhillings, ſuch as 
PF 


ExauPLE 10. EXAMPLE 11. ExAuPLE 12. 
. L. e fs [it 54 

64 17104 756-17 - 8 4715 - 18 -' 10S 
47 - 14-11, 175 - 16 - 115 1762- 14 '5 
67 18-104 476- 11 - 95 6471- 14 = 6+ 


55" 17% 81 187 = 17 1210 1754 % 11 
49 - i911 25619 54 647419 8 
64 15 5 175 14 FIZ ½6 , 6 


— 2 
* 


*» 3 


2 4 8 1 | | F301 
MzTrop- 1. 1 caſt the farthings up (firſt upwards 
and then downwards) and find them 6, I therefore ſet 
down 2, and carry 1 to the pence, which are 56, which 
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is 45; gel that is, 8, and I carry 4 to the ſhillings ; but 
as there are-two.rows of ſhillings, or double Figures,” 1 

firſt of all caſt up that row, or thoſe figures that ſtand 

towards. the right-hand, 2 thus, 4 that I carry and 


5.159, and 9 is 18, and 7 is'2g, and 8 15 33, and 4s 37, 
and 7 is 44 the firſt row; then I come back upen the 


ſecond row, from the top to the bottom, calling every 


figure of 1, ten; ſaying, 44 and 10 is 54, and 10 is 
64, (and fo on) 74, 84, 94. and 10 is 104 ſhillings, 
which is 54 and 4 ſhillings over, that is, 4, and I carry 
5 to the pounds, which I find amount to 351. So that 


te total is 351/, 4s. 8d 2. 


MeTHaD 2. Some hke 7his way beſt; they caſt up 
the firſt row of ſhillings, as before, which comes to 
44, that is, 2/. 4s, and ſet the 4 ſhillings under the ſaid 
row, and carry the 2/. to the next row of ſhillings, 


counting 1/. for every two figures in the ſecond row, 


(becauſe two tens make 20s. or 1/.) Thus in the above 
example, there are ſix figures of 1 in the ſecond row, 


aug counting two of them for 1/. then ſix will be 3]. 


witch with the 21. that belongs to the 44 in the fiiſt 
row, make 5/. to be carried to the pounds as before. 
MErhop 3. Others make uſe of Doty that is, 


they make a dot at every 4 in the farthings, every 12 


in the pence, every 20 in the ſhillings, and every 10 in 
the pounds, which method is very eaſy, and ſuitable to 
lads of a dull comprehenſion, and bad memory; be- 
cauſe they are not able to carry a large number of pence 
and ſhillings in their minds, but frequently carry falſe 
from figure to figure. | 


Mote, There are different opinions concerning -point- 


ing or dotting : Mr. Dilwerth highly recommends it; 


but Mr. Fisher calls it flovenly and unneceſſary. | It is 
not my province to determine between theſe gentle- 


men: but this I will ſay, that every maſter ſhould try 
all methods, and let the ſcholar uſe hat which is moſt 
natural and eafy to his capacity, He muſt be very 


dull who can't tell that 2 tens make 20, or that 3 


twenties make 60: and to ſtop or point at ſo ſmall 
8 935 | numbers, 


numbers, as 3, 4 Sc. ought (If poiſible) to be 


would. look very odd to ſee a perſon (after having done 
a long ſum in that rule) dot every ten in caſting up 


point or dot at every 4, 10, 12, or at even twenties, 
when à little practice will make it eaſy: but indeed 


| there dotting muſt unavoidably be uſed, as you will ſee 
in the firſt Sample of 3 rie eee a 
large. 


N. B. 1f you are obliged 10 dot, mind and make * 
ſmall ; / you can ſee them yoar/elf that is Ju ufficient : but. 
firft method, in my opinion, is beſt, except it be a very 2 
ſum, ſuch. as ibe fide of a large book, a Bill, or a Pariſh 
Rate, or Duplicate, and then the * method is the 
| « moſt certain and expeditious, and is very eaſy. Ji" 


RISH RATES, 


long bills, rates, &c. 


carry 5 to the ſvillings, becauſe 60 pence make g ſhillings: 
and for every 60 in the ſhillings carry 3 to the pounds, be- 
cauſe..60 ſhillings make 3 pounds; and laſtly, . 
pounds up by tens, as before directed. 

Tyro Pleaſe to give me an example at large. | 
(- Phils, I will ſhew you firſt, how to make a Pariib 
3 Rate, which may be of ſervice, and if you can caſt jt 
p up well, you may alſo alt up any ions vel, v0 the 
e lame rule. | 


ſt | Ter 
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when you come to do by 13, 16, 19, 28, or the like, 


Philo, The rule is this: for every 60 in the pence 
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avoided ; becauſe to 1 up well, ned learn to caſt out 
quick, is à great ſtep towards Multiplication, and it 


the product. I think, therefore, there is no occaſion to 


Mærhop 4. Of making and caft 2 D Fa. | 


© Obs: How is me general way of calting up very 


a 


» | o ADDITION, 


The Mem TEENS. Rate, 2 de 
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* 3 u EEE os \ $f 5 7 * 4 
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i F 1 2 
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: . Ad: 2% . 4 —_ $5 3 
Andrews John — _ 12 55 8 


Baker James, Ei; * eee . 


Carter Thomas — 
Darby Abraham — — 
Fernell Abraham ' —' — 
Honner Joſeph — n — 
Kirton John, & —  — 


Longman THOmEs | — — 


Lumley Edward . — — 
Manning Thomas — — 
Martin William, ** 


Nicholls en 3a 
Norton Daniel, , :: — — 
Parker Eſther - =— . 
Powel Judith N 
Randall Nicholas | — 


Robinſon Abraham, 2275 


Robinſon 'Fohn - irene 
Robinſon James F 
Ruggles Nathaniel „ 
Rumley Thomas — 2 
Solly Thomas, ;; — — 
Solſby William — ä —— öÄ 
Spratly David — n 


Swallow Thomas — 
Thomſon [ohhnn-̃— — 
Twiſt William, E: —— 
Wayland Edward, E/q; - — 
Wingate Samuel — — 
Worley Abraham, 2; — 


Ti 8 22 — 7 4 12 . : 2 * 
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former queſtions) and find them amount to 27, which is 


6 pence, and 3 farthings over; which 3 J ſet 


farthings thus (4) and carry 6 to the/penceu” 


+ - Secondly, For te PENCE. 
Fe 1 ſay 6 that I carry and 10 is 16, and 7 is 23, and 9 


nder the | 


is 32, and 6 is 38, and 11 is 49, and 4 is 53, and 11 is 


64; this being 4 above 60, I make a ſmall dot cloſe to 


the 11, and carry the 4 that is over to the next figure, 
| faying 4 that I carry and 4 is 8, and 10 is 18, and 11 is 


29, and 6 is 35s and 10 is 45, and 11 is 56, and 4 is 
juſt 60; therefore, as there is nothing over to carry to 
the next figure, I ſay ꝙ and 8 is 17, and 8 is 25, and 10 


is 35, and 6 is 41, and 11 is 52, and 7 is 59, and g is 
683 that is 8 above 60, therefore I make a dot, and 


carry 8 to the next figure, ſaying 8 and 8 is 16, and 


is 21, and 11 is 32, and 8 is 40, and 7 is 45, and 8 is 
55: now 50 pence. is 45. 2d. therefore 55 pence is 4s, 
7d. which odd 7 pence I ſet under the pence, and carry 
the 4 ſhillings to the dots, counting (as I faid before) 
5 ſhillings for every dot, which are three in number, 
that is, 15 ſhillings: and the 4 I carried to them is 19 
ſhillings: this 19 J carry to the ſhillings, and contrary 


to the other methods, I now work croſs-ways, tak ing 


the double figures as I go along; wiz. the right-hand 
figures firſt, and then the left-hand one belonging to it, 
counting it for 10, as follows. 5 2 50 


 Thirdy, For the 5 HII. LIN GS. 


I fay 19 that I carry and 4 is 23, and 5 is 28, and the | 


1 on the left-hand of it, which is always counted for 


10, is 38, and 4 is 42, and 10 on the left-hand belong- 
ing to it is 52, and 5 is 57, and the 10 belonging is 
67: here, according to the fame rule, I make a dot, 
and carry the odd 7 to the next figure, as I did in the 
pence ; ſaying, 7 that I carry and 7 is 14, and 9 is 23, 


[ CEL 
| [. 


8 ADDITION. 


and 10 i 33. and 5 is 40, and 10 is 50, and 4 is.54, and 
2 ee n 15. * 


you will not loſe your labour. | 
Tro. Sir, I ſee the nature of it very well; but why 
do you leave thoſe vacancies. in the ſhillings and pence, 


for moſt people, fill them up with cyphers? A! 


Phila, w .it is the common cuſtom. df ſchools, 
but it is a very idle one, nor is it ſo ſightly or conveni- 


_ _ ent; for the cyphers hinder ſight, and prevent expedi- 


tion in caſting up, See Example 6, in whole Numbers. 
5. Of CyynEeRs, where neceſſary, and where not. 


1 r 13, without Cy- ExAMrLx 13, with Cypbers, 


' phers, according io the true according to the common 
Order 1 Book-KEEPING. Cuſtom of Om: 
Os . ; „„ * : 4 

5478-9 6 Br 5478 0 08 

5 O001 - 19 - Oc. 
0000 - ob - 084 
0179 00 - 05 | 
: £000 - 17 - oof 
900 - 05 o 
' 0001 127 -O 
©0090 - 04.- oO 
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Now, Tyro, I y'ould aſk you which is moſt ſightly, 
that which ſtands clear, or the other confuſed with cy- 
hers, And it is not only this, but every line of the 
ſum, and the total alſo, reads much better: for it is 
only five thouſand fix hundred and twenty pounds, 
| hd" three farthings ; whereas the other, according to the 
manner of cyphers (and the too common cuſtom of 
ſchool-boys) muſt be thus read, five thouſand, ſix hun- 
dred, and ſeventy pounds, no ſhillings, -and no pence, 
three farthings. And tho' cuſtom ſome years ago pre- 
voailed upon one of the moſt ingenious Authors*, to uſe 
the expre/ion: after this ſort ; yet it does not at all juſtify 
the correctors of the laſt edition, ſince it is now quite 
8 {yperfluous, and out of date. | | 


: 1 


; Note, Though I ſay it be not cuſtomary to uſe cy- 
We phers in Addition of Money, yet, in Weights and Meaſures 


| W they are often made uſe of, and the Learner may take 


his own- fancy, that teaches himſelf ;. but it is my opi- 
nion that Maſters in general would find it much eaſier 
and better both to themſelves and ſcholars, to ſet their 

# 44di1ton ſums quite clear, and uſe no cyphers at all be- 
fore figures that is on the left hand. _ | | 
Do. I am obliged: to you, Sir; and now, if you 


i $ pleaſe, I will know how you prove Addition, 


Phila, . That is quite eaſy, Br. 
6. To' prove Apvition of Money, 

here are two ways, one by cutting off the top line 
WE (of which ſee under the proof of Hadition,) but it is not 

practieable in buſineſs; the beſt: way is this: begiſm at the 
bottom and caſt up to the top, noting down what it 
comes to; then begin at the top, and caſt the ſame 
row downwards, and if it amounts to the ſame as be- 
W fore, there is no doubt but the work is right, provided 
vou obſerve carefully to ſet it down right | 

8 NI Z 
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Calan _ artber Exp Lakin of. Things 8 „ 
: be "TE Sy the Manner of. drawing out Bills, æaurit. 
ing Notes and ts by Lo 1 WW. Proper 10 exter- 


170 


7 19 {3s 


55 Shall be at 2 los under this ſeQion. - 


Philo. Vou are miſtaken; for I "Ok leave 
you to yourſelf wholly, but will explain every thing ] 
am capable of, to your underſtanding ; becauſe I am 


ſenſible many ſchool- boys can add up ſums that are ſet 


them very well; but when they are called upon out of 
ſchool, to write out, and caſt up a_ ſmall bill, or the 
like, how aukward do they go about it, and will ſet 
eee over it ſo long, that one would think they 

new nothing at all of the matter: and when it is 
done, it is often ſet in ſuch confuſion, that it will puzzle 
much better ſcholars than themſelves to caſt it up; be- 
cauſe they do not obſerve to place their figures right 
under one another, which beſure, Tyro, you be always 
careful of, for it is a great advantage, and the work 
will look neat, and you will have the praiſe, 

Tyro, *Tis very true, Sir, I have known ſeveral that 
could caſt up a bill, if others would figure it down, but 
have not had any notion of drawing it out themſelves: 


nor can I fay I have, and therefore ſhould be 1 0 81 to 


2 to ſnewme. 

Philo. That I will; but firſt of all it will be proper 
to ſhew you ſome Contractiont made uſe ood both in 
books and bills, 


1. Of refed W Wards and what they Fl 


Note, 1. Bt. ſtands for, 1 Bought. 

2. Dr. is Debtor. Cr. 1s Creditor. 
3. Do, ſtands for Ditto, and fignifies the ſame thing, 
h or ſort of goods, as was wrote in the * be- 
+ are! 
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fore; it is uſed by Merchants, Tradeſmen, and Ac- 
comptants, both in books and bills, to avoid writing 


8 the ſame thing over and over again. 3 
„ 4. Co. ſignifies Company; that is, when two or more 
175 are in trade and in partnerſlijß. | 

x5 


5. Meffrs. ſignifies My/iears, or Gentlemen concerned 
together in ſome trade or buſineſs, and is uſed with 
the foregoing contraction, Co.) on the head or front 
of the bills, inſtead of writing all their names at 
length: thus, ſuppoſe Fobn Sharp to have a bill upon 
Aaron Nelfon, John Long, and Fo/eph Truman, it would 


be ridiculons to write thus: 


et Mr. Auron Nelſon, Mr. John Long, and Mr. Fo/eph 
of BR Truman, bought of John Sharp. But we write thus: 
e Mlieſſrs. Aaron Nel/on and Co. Bt. of John Sharp, as 
et vou will ſee in the following example. ; | 

1 A Linen Draper BILL. 

it 


" »EXAMPLE 1. 


; | = Aaron Nelſon, and Co. Bt. of Jobn Sharp, 
1705, „ To | | | 

l 1 4 Jan. 1 1 Pieces of Triſh, at 31. per. L. 3 

2 | Piece | -< Ip $22 

WH: 2 Dittoat bo. E 


8 F44. Long Lawn, as by Agreement 3 156 
12 Apr. 2 Pieces of Check, as by Do. 1 7 = 10 


41 = 23. 4 Do. as by Do. „ EE 
24 May 2 Yards of Dowlas, at 11242. 1 - 10 
9 Aug. A Parcel, as per Bill 1215 6 
bis bill T caſt up as a common ſum in? 1 4 
Aadition of Money, and find the total 848 2 8 | 
1 bee N 


Sek 


Exan 
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RE 


EXA „ 


A Srationer's 1 
Mr. Samuel Long Bt. of John Page. 


1765. 3 
May 19 2 Ream of Fool's Cap ors: 6 | 
1 1710 | 
Jun, 12 4 7 © ae N , 
20 Ream of coarſe Brown 1 210 - 6 
Aug. 14 Sundry Roos, as AY: I . 3 19 6 
le 7 10 T 


Ne, dowd as never uſe. the word To at the 


5 beginning of the bill, Fu farther, the word To is 


uſed in books of accompts on the Dr. or left-hand 
fide, The word *y is u #1 on the Cr or right-hau& 


ſide, 


And now, . 1 mall draw you out a few more 


bills, and leave you to ſet them on a ſlate, and caſt 2 
them up mag? which will be of ſervice 7 way of p 
exerciſe. | or | Is 
Vl PETERS | ig? fu 
SS IS Goldſmith's 1 Lt 2. 
. mw Mr. James Proud Bt. of Pau Pine. 
17 
| My 3 '1 Diamond Ring — 1 =, 
2᷑ Pair of Silver Salts' —— 22 2 6 
„ 7 Tankard © ——— 10 10 8 
„ nt Do. | hn Rs 4 3 N - 6 re 
Ps 2 wy ozen of Knives and Forks $; - 2 - 6 
| ver Tea Pot TE ELLE 
4 112 Tea-Spoons, "Tongs, and 
Cream- e 250 


7 


Total C. 


Oo on 


| 
” 


| Pounds, in fs, in fall of all Demands. 
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. Baur 
| 4 Taylor's 8171. 
Mr. Robert Patience Dr. to John Trimmer 3 28 


176 
Mer, 15 5.2 Yards of Cloth, at 18; fer Yard 1 - 16 - 
Making your Coat 3 
4 Yards and a half of Shaloon, at 2. 4's 
Buckram, Staytape, and Canvas 3 6 
Silk, Twiſt, and Mohair -. 2 8 
| Making a Suit for your Son = 15 - 9 
: Buckram, Silk, Twiſt, * Ee. $83 
Buttons to * fame Fg 18 


Mate. from theſe four examples, 8 you may form 
any other Tradeſman's bill in due order; and as for 
making out or balancing any reckoning between one 
perſon and another, to ſee how much is due to either, 
is not the work of Addition; but I ſhall — it very 
fully to you in 1 ns. 


2. The Manner, or common Form of Receipts, and Notes 
of Hand. 


7 yro. Eon dan T to give, or write a Receipt # "© : 
Philo. According to' what money you Ae, and 
the perſons you receive it of, or for. Let us take the 
Stationer's bill in Example 2, which is 10 J. Pwr, if he 
receives it in full, the receipt will run thus: 


Auguſt 6, 1766. Necri bea of Mr. Samuel Long Tor | 


£10 10. 


""W 


34 ON A bDIT I oN. 


If the receipt be wrote g e abe bill itte MP this 
Is better : 8 v0 


Raid at rien Ties the Contents in 0 
John Pa ge. 


ExamPLE 2. If only part be received, then thus: 
Auguſt 16, 1765. Received Gy” Mr. Samuel ane Five 


Pounds, on 4 | 
Jobs Tape: 
A 5 


. 


2 3. If the perſon that receives the money be 
a a ſon or ſervant, he muſt write thus : : 


Auguſt 16, 1765. Received if Mr.” Samuel Long Tex 


Pounds in fall, for my Father (or Maſter ). 
10 yours hw ads Jun. 
D | e 4. Fg Renz, 91 
June "7h lh 5 Received 2 Mr. John Lumley e 
Pounds ten Shillings, N Hal US a Tear's Rent, due at Lady- 
Day _ | 
| 55 | Abraham Gripe; 


—— 


Exaurre 5. When Sins has been an accoinpt of 
long ſtanding, and at laſt the two parties agree to have 
aà reckoning, but ſtill he that owes money upon the 
balance has none at that time to pay, then the fol- 


lowing form is counted better than a common note of 


hand, becauſe it ſhews the reaſon of ſuch an acknow- 
| ledgment : but then this writing ſhould be drawn in 

the book of the perſon to whom the balance is due, 
and if ſigned in the preſence of witneſſes the better. 


| The form is thus: | 


Is 


ty 


„ 
* 


| Y o/ A DD 11 1 0 N. - 35 | * 


Is Auguſt I6, 1 765.  Reckoned and balanced all Hee ompte, 
and 1 Samuel Long acknowledge myſelf to be indebied 0 
John Page three Pounds ten Shilling, ewhich I promiſe to 
ay on Demand, for Value received, Mitneſi my Hand, 


. ST Samuel Long. 
Abraham Juſtice. Sen ieee 
ve WW ExaneyLe 6. Wen a perſon has no money about 


him, or has his money in others perſons hands, and 
| oives you a note or draught upon them for the pay- 
ment of any ſum, it is wrote after th is manner 


Sir, Pleaſe to pay 170 Mr. John Page, or Bearer, thre 


e Pounds ten Shillings, and place it to the Accompt of _ 
. Your humble Servant, 5 
„ 7. Mr. Jonathan ere Samuel Long. 


3. of the, ; TIA 7 the - common Cains 5 2 in England, 
how "they are expreſſed, and how ſet daun. 


A Port, or Pottugal Fiece, is ſet down 11. 167 but 
ve Is expreſſed, or commonly called, a fix and . | 
A double Port is 3 J. 127. | 
A Maidore is {et down 1.75. but called. a ſeven and. 
twenty. 
A Guinea is 11, 15. and —_—— a guinea. 8 
A Crown is expreſſed a crown; but ſet down * 
Half a Crown is 25. and 6d. Elo 
of A Teſter is ſix-pence. 


ve e tr ed Ss is Bebe 
ae F | WT 

of aft. "An ArExmirs, 

of Win o3tnr its : 

* A n laid out cath as follows: for Cual a guinea | 


7 and a half, Cloth three and twenty and ſix=pence.,. Meat 
"i | ſeven groats. Butter, Eggs, and Bacon nineteen-pence 
| half. penny, and Torgad ſeven e What was 
id out in all? py Bb K. 5 
ſt SHA 5 Tyro, 


36 e ebf o 
Ty Tyra, 1 fet them down as follows. dl 


| = . on | L. | : | J. pl d. 
For Coals ; — Ok — ST a1 -6 
lot — 1 3 6 


. * and Bacon LH oh 71 
Thread HY 8 


LY , 7 

a »— 3 — * 1 „ 1 4 8 * IS] £ $7 1 { 
: 1 7 
* = - 


Do 
Philo. Very well dobe eben hn AS Ou 
that from one to zo ſhillings, and from one to tau 
pounds, the expreſſion \ is different from the Frrring-doncy, 
Thus, 1s. 108; f is expreſſed two ati twenty: -pence 
half. penny; and 'r}, 10h. 64. is expreſſed nine and i 
thirey and ſix pence. [| 


80 alſo, though theſe 1 1300, 1754, 8 
25700, are properly; one thouſand three hundred, one 


| 8 ſeven hundred and fikty- four, and %o chou- | 


ſand five hundred ; yet they are thus en thir- 
teen hundred, ſerentesn hundred and iy: four, and Wo | 


five and twenty hundred. 1 
Tyro. TI heartily thank you, kind Gi, mil ib i” were ſ 
not too troubleſome, I could wiſh you would ſet me a 1 
few queſtions by way of exerciſe. | ſ 
Philo. Vou do very well to aſk me; Tyr; but it will b 
be better at the end of , where 1 _ give you 0 
ſome uſeful r * | 5 

e W af nad Ac 

FS _ - FROM. a Hb cond nd IE | a — | 
=” fi 
SECTION, VI. 6 fo 
an 
AVOIRDUPOISQWEIGHT. . 1 
a 


— 


„ RAY what is the uſe of this. rule, or what 
is weighed by we 32 
Philo. Moſt things that are commotily dealt in, 


ſuch. as Grocery-M ares, and alſo Chee/e, Butter, So 1p, 
n, 


Of ADDITION. 37 


Canal 4, Allum, Braſs, Tron, Copper, Ts Hemp, and 


all ſuch ſort of goods. | 
Tyro, What are the different names or  denomina- 
tions of the weights uſed in this rule. | 
Philo. The greateft denomination is a Jon, and. the 
haft-a Dram. They run thus in order, Tons, Hundreds, 
Quarters, Pounds, Ounces, and Drams z. of which-is com- 


poſed the following table, with the PRO "oY 


2545 for, * denomination after nem. be} | 


rie 


1 * 


16 Dreams + 3 | cc Ouhos, marked thus — — | 


Ga,  PFoubhg  -- 3: tb. 
28 Pounds Puke, 1 Quarter of an Hundred gr. 
4 Quarters! 11 Hundred W nigen Ob 


20 Hundreds} ! (i Ion if veil” my 
. Should 1 get this table: by bent? 7 | 
Philo. You may do as you pleaſe : 1 3 ſms 

Maſters call it unpeceſſary; but if you take my advice, 

learn. every table perfectly Tis true you may do the 

ſums without, if you have the table before you, but 
it would be a very bad thing to make an excuſe, by 
ſaying, you could do ſuch a ſum if you knew the rule 
by heart, and 1 have en? Ban a lad N the 

omiſſion... , T 
Tyro, 1 don't doubt it at all, and 1 in. take your 

advice: pleaſe to tell me how you caſtꝰ up thoſe. ſums, - 
Phi. The fame. as in Audition of Money, only you 

top (as is plain by your table) by different figures; and 
for your further information, 4 ſhall put over every row. 
and denomination,. the quantity you are to ſtop at, or 

do by, and ſhall give you one. example at large as a 

Wanke rule for all that follows. \ 


7 * 


{ 


_ — — x 
— 
= _ OO 2 vo Gl CIOS we 00% Res ERA on 


— — 4 
— 
* 2 * 
4 $ 
i 


7 


8 in. 1990 end bh bus 67 * | 
wor #1 EXAUrIE I. ExAuTE 2. 


N 
if 


% (28) (16) 


F-aneO nit SW Rf t aten OTE 
(% (0% (4) (% (ie) 
Lone C. 9e. . f . 7. 5 16, - OR, 
25 — 14 — 1 — 1. 42 — 1 — 1 — 10 
| 18 — 11 — 2 — 16 2 — Ig, — 14 
2% — 17 — 3 — 21. 21 — 3 — 22 — 11 
46 — 14 — 1 — 17. 17.— 2 — 17 — 13 
16 — 17 — 2 — 15 24 — 1 — 22 —. 15 
Z 5 Og 15 13, 
T7 og ] , 1 


1 7 = F L bl — . 2 L a % 
| F SF) 26-4: 25 5 15 8989 oY : 1 
N 3 198 — 9 — 1 — 1 2 od — # „ — 

1 5 5 ry * , & EIS. * 1 * 


Ü begin at the f. and ſay 14 and 7 is 21, and the 
10n the left-hand (which is always called 10) is 31; 
that is, 3 above 28; therefore, Ilwake a dot againſt the 
7, and carry the odd 3 forward; ſaying, 3 that I carry 
and 5 is 8, and 10 on the left of it is 18, and 7 is 25 
and 10 on the left is 35, that is 7 above 28; then 1 
dot again and carry 7 to the next figure, ſaying, 7 and 
2 is 8, and the 2 on the left-hand, which ſtands for 20, 


vw 5 
FS : 
* . 
1 
. 
”"Y 


n a WS. 


is 28; therefore as there is nothing over, I only ſay i 
16 and 5 is 21, and 10 is 31, that is 3 above 28, which t 

31 place under the row of pounds, and then telling my 
dots, I find them 4 (that is 4 qrs.) which I carry to the d 
next row of qrs. ſaying 4 and 3'is 7, and 1 is 8, and t 
2 is 10, and 1 is 11, and 3 is 14, and 2 is 16, and 1 is t 
17 quarters, Now as 4 quarters make an hundred, I d 
alk how many fours I can have in 17, and find 4 fours, ; 
| und 1 over, that is, 4 hundred, 1 quarter, which 1 1 le 
| place under the row of quarters, and carry the 4 to WW p 
the hundreds, which I caſt up by twenty, the ſame as me 
in Aadition of Money, ſaying, 4 that I carry and 7 is 11, it, 
: and 5 is 16, and 7 is 23, and 4 is 27, and 7 is 34, and le; 


A Is 35, and 4 is 39; then I come back with the tens, 
ſaying, 39 and 10 is 49, and 10 is 59, and ſo on, 69, 
79, 89, 99, and 10 is 109, which is 5 twenties, and 

„„ 9 


Of ADDI'TION: 39 
over; that is, 5 tons, and 9 hundred over, which 9 
I place under the hundreds, and carry y to the firſt row 
of the tons, and caſting them up as whole numbers by, 
tens, 1 find the firſt row 48, that is, 8, and Tearry 4 to 
the next row, which amounts to 19. Therefore the 
total is 198 Tons, 9 C. 1 gr. 3 .. N 
This is a ſtanding rule, Tyro, of all your other 
ſums in Addition, which are caſt up after the very ſame 
manner: thoſe that you find done are for your infor- 
mation and ſatisfaction; and ſuch as are left undone 
are for your practice. Are you ſatisfied with what I 
have told you ? 5 ü | 
* Tye. Sir, Tam; but in Example 2, T perceive you 
ſet 10 over the Hundreds place, contrary to the table; 
whereas in Example 1, you have ſet zo over the Hundreds 
place, which T'own puzzles me at preſent, ' | 
Philos, That is for want of a little conſideration, 
Tyro : for whatever name or denomination ſtands firſt. 
(that is, whatever you add up laſt) is always added up 
like hole Numbers, by tens; be they tons, hundreds, 
pounds, ſhillings, yards, ells, or any thing elſe, as you 
will ſee hereafter. | „„ 
HDyro. J am obliged to you, Sir, and deſire no further 
inſtruction in Hadition, but only the rules and examples 
to g . ite . ; 
Phils. You ſhall not want for either, and they are all 
done after the ſame manner as this example before you, 
though by different figures: and pray take Nozzce, all 
thoſe Examples that you find ready done, are not to in- 
dulge you in idleneſs; but the anſwers are inſerted for 
| our information and ſatisfaction; and thoſe that are 
left undone are for your exerciſe, practice, and im- 
provement; and though I told you im Hadiricꝝ of Mo 
rey, it is not cuſtomaryito uſe cyphers; yet if you chuſe 
it, take your own,way ; but you will find it better to 
leave them out, when there is no occaſion to uſe them. 
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! 


A VOIR 5 5 BOI 8 Sell _ . 


Tyro. What is the uſe of this rule? 

Philo, It is chiefly uſed by ſuch as aj: in cit, 
worked, thread, &c. by retail, or in ſmall” quantities 
only; that is from a dram to h 16 2 make 
n __ = ounces' 7 pound. 


5  ExaneLe 5 5 kraut; 2. 
. Pry (16) 7 | . 66) > 
oy on” CT rn. 
2 — 10 . 3 52M 3 — 14 — 2 
; . . C 
1 — ee . ON — 711 0 
108 — 8 — 12 $a, 

Mere, Worſted is weighed by ounces and quarters, as A 
in Example 2, and no drams are uſed 22 nos in fe. 
r _ other commodities. 
ite D of N 0 0 L. m 
nome ; 

|. Wool is eee by the ch b, Ted, Wy, & 55 
as follows: | 4, 1 | OY be 

$4 { FR < 5 18. 5 ; 4 


7 B wrt 5 7 ae eo 505 l Glens Ts 
<7,» $ 3:2: Cloves;- or . 1 Stone 
2 Stone, or 28/6, 1 Tod 


6 Tod 1 Wey 
for) 2 Weys 1 Sack 
WO 12 Sacks 1 Laſt” 


Note, In ſome places 7 tod are allowed to 1 wey, 
and 12 ſcore, or 2406. is a Pack f Wool, i 
Noli, 


Ek 55 of NP 79 . * 5 
of nere O N. 41 


"3x N oe further. 


A Firkin of Soap . 

A Firkin of Butter 3 5 Rai et 

A Clove of Cheeſe 8/4. _ 

A Wey of Cheeſe in E/ex.1s 2 Cloves, or 2 . 

A Wey in ſome Parts of Sgheli is the ſame; but 

in other parts of it, ” Cloves, or 336 lb. make 
a Wey. 


I See another table o ren. and 2 | 
Sell 6. 


TR OY WEIGHT. 


_ Tyre. Of what uſe is Troy-Welght . 
Philo. By this is weighed gola, n jewels, elee 
| tuaries, We. and Seren in general. | 


T A B L E. 
| | 24 Grains 1 Penny-wt, - dw; We 
, mw penny · wts. make 1 Ounce, 0%. 
e. 12 Ounces 116, Trey. 16. 


Note 1. You * not Mg are or dot at any row 3 
the firſt, where you do by 24; the others are eaſy and 
common, as before, the penny- -weights being caſt up 
by 20, are done the ſame as ſhillings ; and the ounces 
being done by — are caſt yy like pence in Addition * 


Money. 


Kc“ 


N (10) 
wey, | 


Noli, 


1 3111 £17 nyc Þ 


(10) (12) 


#6. : EN dab. gr. 1 251 
42 1 — 14 — 18. 
| 196 — 10 — 15 — 23 
494 — 11 — 19 — 14 

| 2 1 
219 — 1— 11 — 19 
. 8. ＋ l 


26 — 9 — 10 — 21 
49 — 10 — 1H — 11, 
65 — 8 — 14 — 12 
TF 
Fa 


* 2 — 


(20) (24) 


. of ADDITION. 
5 10). 12) "RY 24) 
Ao: (12) (200 (24 


=. J * da. gr. 
— 1 —17 — 16 


# "pd: 


347— 2= 5—17 


Note 2. That 13. Avoir dupoiſ⸗ Weight i is equal to about 


14 ounces 12 penny- weights Troy. 


Note 3. Cuſtom only introduced Awoirdy oh Weight 


and Beer Meaſure; for according to the 


arute laws, 


there ſhould be but one Veigbt and one Meaſure through- 
out the whole realm, as you may ſee under Dry Meaſure, 


Note 1. Therefore it is evident, that from theſe two dif. 
ferent weights,” came the different ſorts of meaſures, as 


you will more 3 re 2 Dry * and Li- 


guid Meaſure, 


Note farther the Value of Gold ard 8 


1 Grain about half a Fanhing. 


WF Gold. : | to . 4, 

That 7 enn weight of = js worth! 48:0:0 
i 1 Ounce | 3 ob + 0-20 
oy Penny. weight „ 
wining Grain © W r — 'oto:2 
Silver, 7 ee 5. PA 

That 1 Pound FI of ſilver is worth 3:0:0 
i Ounce. ; Cat O 3 5 2 0 
Penny- weight 8 2811 


AO THECARIES WEIGHT. 


uro, What is the uſe of this weight; 
Philo, By it Apothecaries mix and compound their 


medicines, their — . the ſame as the 4-8 
197 


Aas 


Z > 


22S 


. 


dw ÞÞ = 


GG 


— 


8 0 90 co 


w Oo -— 


g 2 

ol 
nd 
0Ys 


. YO _ rr 
-. \ : _ 
— AF" _—_— 
"5 * * * 
* * 
R "LY; 23 1 2 


N "OOTY * N 
* "XY TREAT N 


Bj of ADDITION. „ 
Troy, 2 differently givided, as you. ſee in the fol- : 
ing table. > * TIE 13 fort 
1 Though Agothdurles mix their Medicines by : 
| this rule, they 7 7 and oe: their” dr ugs by Auoir dupoiſe : 
Weight. x ; | . 8 : | 


© 
* 
% 


The TABLE, e : 
20 orgy ) i Scruple 3 üs marked 
3 Scruples Cr r Dram 3 
| ; Drams make. 0 Ounce: 7 | 
12 Ounces C 1 Pound 
(19) (12) I 60 2 2 'W Go 
| A | | 


„ : 1 
17 — 8 — r 2 — 11 12 — 2 — 17 
43 — 7 —6—1=—10 | "5 edt Moron ERS 
AS 57: A507 77 4:77 9 „ ee 
- 140 I _ e 8 16 — 1 — 11 
. — Ort) TATA. 17 — 2— 45; 


— — _ 


225 — 5 = not 
DRY MEASURE. 
7 5e. What i is the uſe of Dry Meaſare? 


Philo. By this rule is meaſured all dry goods, Gets 

| as coals, ſand, ſalt, fruit, oyſters, wheat, barley, . 

peaſe, and other grain, as—appears by the two follow 
ing 8 N 


ifs . 42 7 if A B L E 1. 3 
2 Pints J 1 Quart 
| 2 Warts I Pottle 
2 Pottles, or 8 Pinto T 


2 Gallons, or 46 Fits 8 1 Fee a 
4 Pecks 55 ake 4 I Buſhel | | 


1 Buſhels  _ II Goomb:'4 

2 Coombs, or 8 Buſhels " 1 Seam, or Quarter - 

| 4 aa AO, Q7.159 dy. Load ig 
| . TABLE. 


1 NN DPIT ION 
＋ a B LE 2. | Fer Coali. | 


* 


4 Pecks 1 Buſhel, 
9 Buſhels In Quarter of a 
Chaldron' © 


4 83 or 6 Buſhels 


make+ 1 Obaldron 
Ons 5 Pecks | |] 


1 Buſhel, Mer 
i Meafure 


Note 1. That 33 Cubic inches, —_ three atis, Sake 
a corn pint, 268 inches and four fifths, a corn gallon, 
and 2150 inches, two fifths a true Mincheſter buſhel, 
according to the act of parliament, made 1697, 
which ſays, that every round buſhel with an even bot- 
tom, that is 18 inches wide, and 8 inches deep, ſhall 
be deemed a true 12 Wincheſter IO | 


DFE 


2 


(10) (5) (80 @ (400 405 60 (10) (36) (4) 


Loads 776. B. Pecks' — Chal egy re” Bab. Cbal. B. Peck s 


24 —4—7—3 | 64 — 2—8 47 —31—2 
CW 
40 —2—3—1 | 48—2—3'[ 47 —16—2 
ern, 55 — 4 —1 
= n 3 ; 2 
e — / 
— — — — . . 


275 4 


Note 2. The common received contents 'of's a\ corn 
gallon is 272 inches. For Dry Meaſure is a mean, as 
it were, between Nie and Beer Meaſure. For as 12 oz. 
Trey, is to 224 inches; ſo is 1435- oz. 40 el abe 
nearly. See Note 3, in Wine Meaſure. 

Note 3. That | falt, ſcacoal, and many other” com- 
modities, are 'heaped up in the meaſuring in general; 
and where they are. not, it is cuſtomary to allow 5 ſtruck 
pecks to the buſhel. Bran is double meaſure; that is, 


* 


* ſtruck e for one peck, __ ': 465. 


3 EF 1 25 
15 * 12 1 7 Fa, 79 


To, 2 W mo. W 


QI C2 we Y 


of AD DTT 6 
; Obferve farther. . 


: | 4 
A Score of Coals „ Chaldron, 0 that 
is, thoſe that buy 20 Chaldron have 21 for 20 


A Sack of Coals 3 Bulkels.. 
A Sack of Corn in common "P 
A Sack of Flour- 1 
A Load, called a Market Load 5 
A Load in general means 40 


A Wey is 10 Quarters, or 2 Loads 80 
A pooch in ſome places is 12 Wey, wiz, 905 ; 
N N See Sedion 9 in ö 8 


110 MEASURE. WS 2 


PI What is the uſe of this Meaſure ? 
Philo, All ſorts of wine, ſpirituous liquors, and 


beer and ale are meaſured by it, under the names of | 


Wine 8 and Winchefter Meaſure, 
1. 27 WINE MEASURE. 


DO LAS T A BEL Be © 
2 hs So ek I 55 1 Quart 
5 Quarts . 1 1 Gallon : 
10 Gailons | III Anchor of Bran- 
1 ö dy or Rum 
18 Gallons | I Runlet 
31.5 Gallons * > make Ar Barrel of Wane 
| 88 or Vinegar 
42 Sins: 88 | 1 Tierce 
63 Gallons I FHogſhead 
2 Hhds., or 126 Gallonz „„ {$12 Bb or: Pipe” 
2 Pipes, or 252 Gallons + £74 enn 


Mote 1, A Puncheon is 8 Anchors, or 80 Gillons; i 


any caſk between a Hogſhead and a Pipe is call "aa | 


Funcheon; and a Puncheon of Rum is 100 to 130 Gallons. 
C 5 | 10) 


A #2)" 15 6% 170 169) « 
uns” Pipes Hhds. Gall. Fes 


— 


rr e e 
„ „ 
F N 3 47 v4 
29) — 0. 6 — 15 19 — 4 —4 
1117 45 ee 


91 — 1 — 6 — 18 

Note 2. Cyder, Perry, Oil, Vinegar, &c, are bought 105 
ſold by this meaſure, and Mili is alſo fold in the city of 
London by it; there being no ſtandard to the contrary, 
corrupt cuſtom has reduced the largeſt of liquid pints to 
one half its proper quantity, 

Note 3, The Wine Pint (according to cuſtom) is reck- 
oned to contain 28 Cubic inches and 7-8ths'; and the 
Galloz 231 inches. But by an experiment made at Guild- 
Hall in London, (1688) a veſſel containing but 224 Cu- 
Bie inches, was filled with water, and carefully emptied 

into the Wine Gallon kept there, which did exactly fill it, 

But notwithſtanding this, it was thought proper to con- 
tinue 231 inches to the gallon, which remains to this day. | 
From this increaſe of the Vine Gallon, (anſwering to Trey 


2 Weight) came the increaſe of the Beer Gallon, which an- 


ſwers to r Wi. See Note 1. in Wincheſter 3 

7 ro. What are the different meaſures and denomi- 
nations for Beer and Ale? 

| F. They are as under. 5 


T A B L | 
2 Rote 5 33 Gn 
4 Quarts | 1 Gallon 
9 Gallons 1 1 Firkin 
2 Firkins, or 18 Gallons 3 1 Kilderkin 
2 Kilderkins or 36 Gallonçs £ m es 1 Barrrel 
[1 Barrel, or 54 Gallons | 1 Hog ſhead 
-Þ 'Hhds. or 3 Bar or 108 Salk; | | |: But 
2 2 Butts, or 216 Gallons | 1 Tan, 24 


Nate 


3 be * 7 
* - 


8 Of ADDITION Y | 
Note 1. That 35 Cubic inches 1 quarter make a beer 
pint, and 282 (nearly) 1 gallon, whi ny to 200 
dupois Weight; For as 12, the ounces in 1 Ib. Troy, 3s 
231, the inches in a wine gallon ſo is 1413 ounces to 
282, the inches in a cuſtomary beer gallon, See Note 3. 
Troy Weight, | 
(10) (2) (12) (2) (2) (9) (ie) (3) (36) 
Butts Hhds Bar. Kild. Firk. Gal, Butts, Bar. Gall. 
1 — 1 — 0 — 1 — 1— 5 . 


4343 — 0 — 1 — 0281 — 2 18 
| HSISIS1=1=3 2 —1==14 
. 22 — 1 — 0 — 1 — 0 — 2 8 
7 — 1 — 1 — 0 — 1 — 5 Gi 
ö W eee, 5 — — 29 


— — —T—T—0 O_o 
1j . 21 3 | 


\ Note 2. That in guaging beer and gh in London, 32 
allons is a barrel of ale, and 36 a barrel of beer: but 
8 in other places 34 gallons is a barrel one with another 

and common brewers in the country N victuallers 3 
gallons of both ſorts to the barrel. 


5 8 CLOTH MEASURE. 


Tk What are the denominations of this 8 
Philo. Yards, quarters, and nails, alſo ells Engliſßs, 
ells Flemiſh, and French ells, as appears by the table. 


%%% ͤ AFR a I LE WE 
2 Inches and a Quarter TI Nall 3 
4 * | 1 Quarter of a Yd, 
4 Quarters 1 Yard 
3 Quarters of a Yard ? makes 1 Ell Flemiſh: Mea. : 
5 Quarters, or 1 YE. 1 Qr. | 1 El! Englith © 
6 Quarters 35 Ln French Ell, _ 


Note 1, That things.i in common, ſuch as woolen, li- 
nen, tape, cord, &c. are meaſured by the yard: but 
Hollands are in general e Neg. mg: hs oo 
7 1 * by the ell n Exh 4 


£ #2 I 
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Note 2. That 16, nails make a 0 2 2 85 and; Ml 
L, and 14 nails im ell Flemiſh, . 


(19) > W- 600 00 00 (0 (10). 65 05 
2 ä "Dre. ee Ell Eng. Ars. N. Ells Fl. Drs." NV. 
47 —3—2 „ hone. T9 1 


wa 
4 


4 — 1 — 2 % . 2 = 21 
ae 2 3 eee; 
7 "y 
| 137 — 2 — 1 50 „ | ” ay 
— LONG MEASURE. 


Tyro, What does Long Meaſure teach? 
Philo, To know the length or breadth 991 any Kine 
and the diſtance of one thing, or place from — 931542 


as by the following a | -by 
, 95 
* . B L: E. 5 
3 Burley. Corrs .. e 2.0 8 WC 
12 Inches | == j)... OE <-; ehaidl < 
1 q 85 r 1 
2 Vards, or 6 Feet VVV 
532 Yards „„ 1 Rod Pole, or Perch 
Wia 1 Furlong ut 8 
8 Furlongs | {| „„ 
3 Miles ; 2 | I. League... JE B 
20 Leagues, or bo Mites I Degree 4 
PL * 5 I | The eircumſerence 
F Cof the earth and fea. 
| Men 1. A bend or va hand' ba in horſemanthip is 


4 1 
A common pace is two feet 6s inches, 


A «conn pace is five feet. 


10 
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Lie) (200 (4): 48) (go) (10) (52) * 13) (12). 
Deg. Leag Miles, Fur, Rods Rodi. Vas. Feet Inches 
"| ere, ont aa (tara od 42 — 4 — 1 — 11 
re * 1 0 Se 
OILS — 2 — 2 — 1 7 mid rp? 49 
C 27 24 — 0 8 
VVV 
F 22 —— 1 
M _—_ 7 2 Op —_— RR — — — 
144 — 7 — 0 — 3 * 2 13 1 


SITING 
oy...» 


Mete 2. According to the table 60 iniles 20 one de- 


gree, therefore the Earth is 21600 miles round: but 695 
miles (very nearly) make but one degree, and therefore 
the circumference of the earth is about N min as 


you will ſee in Reduction. 1 
LAND ME A 8 U R 1 3 225 

Tyro. What are the denonjinations of Land Meaſurs? | 
Philo. Almoſt the ſame as in Long Meaſure ; but as 
they never regard the inner ane ny e * 
| table 1 ls ſufficient, | f 
* A B E E, 


1 Yards, or 16 Feet!) f 1 Rod, Pole, or Perch 
40 Rods or Poles _ 1 I Furlong i in Length 
40 R Rods in length, and > make 4 1 Rood, or Quarter 
1 in Breath { .. of an-Acre- .. ©. 
4 Roods, or Quarters _ 1 Acre, 5 
Note 1. That though 16 fl feet make a ſtatue, poll or 
rod, yet it is cuſtomary 1 in ſome low, fenny countries, 
5 and barren Lands, to allow 18 feet, and i in N 
foreſt 21 feet to the pole. 8 
o TAS: ct (10) (40 Fen a | 
Acres. "Roads .. Poles, 8 45 das. Acres Roods Poles 67 
7 — —: 7 a 
4 2 1 =, 29 3; 
3 — n | 


. Lama 


. 


*. 


tion of till you have learnt Diviſion; but it will not be 
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Note 2. The common inſtrument uſed in meaſuring 
land is an iron chain, containing 100 links, which is 
4 rods, or 22 yards. in length; therefore 10 chains in 
lengeh and one in breadth, make an acre, and 125 chains 
in 3 only make à mile, or 1760 yards. 


. SQUARE, MEASURE. 


Ders. What do you mean by Square Meaſure? 

Philo. You are not to expect, Jyro, as yet, to know 
the nature of it; it. is ſufficient at preſent, that you only 
know this, that Long Meaſyre news you only the length 
or breadth. of any thing; but Square eaſe re tells you 
the contents of any thing, which you can have no no- 


amiſs to learn the following table by heart (at your 
8 that you e 50 the better a we to | underſtand 


it by and uy. *FXFCCCCCCC 1 will 
2 56 Square . : 8 5 1 | 155 0 I. (EIT Inch 
1344 Square Inches 1 Square Foot 
5 9 Square Feet I Square Yard 
| 30 Square Yds. 1 Qr. Qr. IE Home 1 Square Rod, 
272 Square Feet 1 Quarter v1 ON, or, Pole 2 
160 Square Rods Acre of Grd, , þ 
Mete, One example with Th: and wes wink "wal 7 
be ſufficient at r . 3 
„5 1e | 69% „„ ar 
T on Urs 
5 
Fo iti 7 2 
210” $217. 47 
Oo T I M "I 


9 


2 What i is Time, and how i is it oa 
Phils. 


11 . 
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Philo. Time ſhews us the 1 3 (or 
changing, ) continuation, and endiog of all mutable 
things. It is meaſured by Years, Months, Days, Hours, 


* Minutes, and Seconds, and divided as follows, . et 


will ſerve all common e „ „ i 


＋ A E E. 

60 8 1 Minute of Time 
60 Minutes * |! I Hour 
24 Hours I Natural, or real Der 

3 Days make 41 Week 

4 Weeks i I Month N 

3 Months or 

30s Here IG Oh Wee 


1 15 Though the table . 13 e or ay 
days, make a year, yet it is not truly ſo; for 13 months 
(allowing 4 weeks to the month) is but 364 days: 
whereas 13 months, 1 day, 6 hours make a year; 


for theſe odd hours make 24 hours, or 1 day, every 


forth year, which is added to February, which has then 
29 days, and is called Leap Tear: but a ttue year is 
365 days, 5 hours, 48 minutes, and is called a Solar 
Year, being the time that the ſun performs its apparent 
revolution through the Ecliptic ; ; but you muſt not buſy 
yourſelf, and loſe your time about theſe things, which 

are too hard for you to underfiage at preſent; L 


\ 


e x: Though 13 roputhis are ſaid to make a 
year, and ſervants commonly reckon a month 28 dye: 


| yet you are to obſerve, that in trade, and tranſacti 
buſineſs, by a month is meant a Calendar Meath, that 
is, from any day of the month to the ſame day of the 


next month: thus from the 5th of Febraary to the 5th 
of March, or from the 18th 10 April to the 18th of May 
is a month, 


Ex- 


| 
1 
. 
_ 


7 ADDITION. 4 


us nn Exau²rILE 2. | 
19), (13) (% (7) (10 (24) (60) (60) 

ears Months Weeks Days Day, Hours Min. Sec. 

+ 3p (26h nk ob a "TH EE p0 27 4 
W . 
I r A HI4 
36 — 1— 2 — 3 19 — 21 — 19 — 24 
O23 27 = LI 
r ee e les 


209 — 12 — 222 


Note 3. In Example 95 you maſt 5 75 or dot at every 
row but the laſt. | 


And now, Tyro, I think you may by this Time be 
perfect in Aadition, I ſhall only {et Ef ad; a 8 r 
and * to 5 


5 : ” 2 id . p - > 
8 - & 9 
2 1 - > " x FOI * 
— * 


— oy S * 


SECTION. vi. 


ce ſome other . ud ful T, hinge; es to & Anon 


in Number, Weight, and e ee 


Notes i. E Things bought and oy by the Dozen, Seore, 
JE + or Gr 0 S, 2, : . 


' 4 * PR 
4 
EO £34 


Dozen is 1. A 3 is 20. A 1 2 
; 1s 100. A leng Hundred is 120. A Grofs is 12 Do- 


| Zen, or 144; and a Great Greſi is 12 times as many, or 


1728. Oranges, and Lemons, Corks, . Bungs, and many 
— things, are bought and ſold by the Dozen, or 


Cet. e, and ſeveral other ſort of fiſn: and all 


forts , of Nails, and many ſuch ſmall things, have fix 


ſcore,, or 120, to the hundred; but a hundred of Ling 


Cod is 124 in number; 5 and a hundred books in print- 
ing is oe 


Note 


£4 = * 1 


r ir eos 
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| 7 Note 2. Of PARCHMENT and PAPER. | 


1 dozen is 12 ſkins; 5 dozen 1 roll of Parchment ; 
24 and ſometimes 25 ſheets make a quire- of Paper, 
20 quires 1 ream, and 10 ream 1 bale. BY £3 0 


LY Note 3 Of the different Sizes of Books, WT 


Folio is the largeſt of all hooks, and has but 2 leaves 
to the ſheet. Qrarte (marked 449.) has 4 leaves to a 
ſheet. Octavo, (or 8 vo.) is a ſheet doubled into 8 parts; 
and Duodecimo, commonly called Te, and marked 


12m.) has 12 leaves to the ſheet.” © 


Mete 4 Of Wercnur, Mzazune, e. 


rl Pagget of ſteel 6 ſcore, or 11213. A Burthen or 
Gad of ſteel 9 ſcore, A Barrel of anchovies from 18 
to 3016. A Barrel of figs from g8 to 300/b. A Bar- 
rel of gunpowder 1 Cavt, A Puncheon of prunes from 
10 to 12 C A Ton, or Fother, of lead 19 Cwt. 2 ; 
=. A Quintal of fiſh 100 in tale. A Stone of iron,” 
ot, or horſeman's weight 14/6. A Stone of meal 8/5, - 

A Stone of hemp 32/6, A Stone of glaſs 5/5, A Seam 
of glaſs 24 Stone, or 120 16. A Keg of herrings, &c. 
60 in number, an Hundred is 120, A Cade of ſprats 
1000. A Cade of herrings 500. A Barrel 1000, A 
Laſt is 12 Barrels, or 12,000. A Laſt of corn, or rape 
ſeed 10 gr. A Laft of gunpowder 24 barreis. A Left 
of leather 20 dickers. A Dicker 20 ſkins. A Laft © 
hides 12 dozen; of tar 14 barrels; of wool 12 ſacks; 
of flax, or feathers 1700/5, A Ve in ſome places is 
| 5 chaldron, A Mey of meal 6 grs. A Gallus of train 
| oil 73/5, A Tun 252 gallons. A Tun of ſweet oil 236 
| gallons, A Load of hay in ſome places is 25, in 
| others 30 Cavt. In London it is fold in Traſſes, contain-/ 
mg 56, or 60 lb. a truſs, and 36 truſſes to the load, A 
| Load of Scorch coals 1 Cur, A Load of tiles * 
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of bricks, 500, Bricks in general are 9 inches long, 
4 x inches broad, and 2 fl thick. A Square of tiling or 
thatching contains 10 font: every way, that is, 100 
feet, and a rod of brick. work 272 , e 1 quarter; 
but 272 is reckoned for common work. A Stack of 
wood is 3 feet high, 3 feet wide, and 12 feet long; but 
this is according to the en of the maſter and 
the work men. 

Tyro. I am extremely obliged to you, Sir, but pray 
am I bound to get theſe, things by heart before I 
learn Subtradtion RS 
_ Philo, Not at all, Tyre: learn the rules and the com- 
mon tables are ſufficient. The others I have only added 
for your further inſtruction: they are not ſet you for a 
taſk, but for diverſion; and if you now and then read 


them over, you will ſoon find the benefit of thus improv- . 


ing your mind; ſince it will natutally gain you the good- 
will of your parents, your maſter, and mankind in ge- 
neral, rather than ſquandering away your time in idle- 
neſs and miſchief, Velen the Nr of. e 


dying a e 5 


Tz; 1 * 8 
an * 


e + a | - 


SECTION vn. 


9 65 SITE * 2275 aud n e to ard 
40 e Learner in Addition only. . 


i. LL, - Man borrowed of. his friend A certain 
ſum of money, and paid him in part 
15 J. 101. and left unpaid 241. 16s: | What did be 
| borrow? Anſ. 40 JI. 

Rule. Add. the tæuo Jars together gives you the Auer. 


'# 5.4 cl 
1 


*. Sappoſe perſon wag dorn in 1709, when wil he 
f be four ſcore years old. Anſ. In 1789. 
- Rule. Add as _ to Kitt as will meds it- 175 55 the 


— 7 : : - 
r [1 — 


852 


he 7 „ W mT uw 


hay 


D. How is Subtradim performed 2: 


& ADDITION. 5 


.A. B. and C. agreed to purchaſe an eſtate, A laid 
out, or paid for his part, 1407. 105. B paid 217 J. 10 s. 
C paid-goo?. 105, What did the eſtate coſt ? Anſ. 8587. | 
10's. Rule. Add all the Jum? together. 

4. A factor bought four bags of hops, the firſt, No. 
1 1 "og I 92 + 1415, No 2, 3 grs.' 17 16. No. 

3. 2 C. and No. 4, weighed 1 gr. 2716. 
What is "the "weight of all? Anſ. 6 C. 2 grs. 1516 | 
Add all together is the anſaver. 

A Shop-keeper having opened a ſhop, ſold the firſt 
day as many goods as came to 15/. 135 7d. 4, and 
thus he went on for one week, (viz. 6 days) how much 
did he take in all? Anſ. 94 J. 15s. 10 d. 2. 

Rule. Se# down 15, 13, 7 4, Air timer, ang ade then 
together gives the anſwer. 

6. A Farmer carried out 100 J. in order to buy 
cattle, and brought home but 347. 15s. 64. What 
did he lay out? Anſ. 654, 45. at For theſe two. 
added together make * 100 7 and ſo on for any 
en WP; 


Ly = 


DIALOGUE III. 


SECTION . 


SUBTRACTION, in i Nunders ” 


9 | rH A T Foun Sulu adios wa . 
' Philo. Sabtraction teaches to take a leſs 
8 ebm a Greater to diſcover the difference. o 
prove the work, add the Difference to the l/, Num ber, 
and if the ſum be the ſume 33 the an we OY 
is right, otherwiſe falſe. 4 85 


Phil. 


; 
15 
* 


56 Of SUBTRACTION 
Philo. Quite contrary to Addition; for in Addition you 
uſe the word and, but here you uſe the word from. 


Thus 4 from 7, that is, 4 taken out of 7, there remains 


3, for the Difference, Again, 5 from 10, there remains 
5; and 6 from 14 there remains 8, and ſo for any 
' ether numbers, as you may ſee by the following Ex- 


amples, 


EXAMPLE 1. Ex. 2. Ex. 3. Ex. 4. 
% 
Greater Number 27 os 468 441756 
Lefſer Number 14 61 162 240256 


Z Difference "FS: 34 305 201500 


V 
| 5d be Work in Wards at length. 51 


In Example 1. I fay, 4 from 7 there remains ; and 
1 from 2 there remains 1. To prove it, I add the Di/- 


ference to the le/s Numbers, ſaying, 3 and 4 is 7, and 1 and 


1 makes 2. In Ex. 2. 1 from 5 there remains 4; and 
6 from 9 there remains 3. Proof, I ſay 4 and 1 is 


3 and 6 isg, That is, 34 and 61 added together wake 


'95, and fo for the other Examples. 

Tyro. This is quite plain indeed. 

Philo. I ſhall work Example 3 and 4 in the fame 
manner, and leave you to prove them as I have di- 
rected. Obſerve then Ex. 3. I ſay 2 from 8 there re- 
mains 6; then 6 form 6, or 6 taken out of 6, there re- 
mains o, and 1 from 4, there remains 3. Laſtly, in Ex. 
4. I fay, 6 from 6, there remains o; then 5 from g, 
there remains ©; 2 from 7, there remains 5; then o from 
1, that is nothing taken out of 1, there ſtill remains 
Iz; then 4 from 4 there remains o, and 2 from 4, 2. 

- Note, | ſhall give you an Example or two with, and 
without cyphers, that you may endeavour to avoid that 


t 


di 


| for e 
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Ex. 5. avich pb. nil. Ex. 6. a b. Without» 


F 


Tae o 12 8415 84215 
Anſ. 24514 24514 ooo 42 


Thr, MM 1 own that the Examples a the cypers 


| Jook beſt, and 1 underſtand very well what you. have 
| ſhewn me. 


Phils. I ſhall leave you then thre or four Kxaniples 


Te 


* nd E ls Hundreds 


From 47162 94785 347641 
Take 12412 3104 301 


— 


e Wow, Sir, be pleaſed t to ſhew me how to ſub- 
tract or manage a ſum when the lower figure is ſome- 
what larger than the top-one; for J think that it 1285 
pears difficult to me at preſent. | 

"Phils: Never fear; you will ſoon find it eaſy, if you 
do but obſerve the following le, | 


2. When th lower fewre rs 3 5 than the 0-00 he 


Rule is, 


# Tate the lower 3 out of 3 you do 8 which lin 
whole Numbers you know) is Ten, and to that difference, 


or remainder, add alſo the top figure, and that is the 
true difference, which place under the firſt row, This 
is what is called 'Berrowing in Subtraction, therefore, 
remember that you are always to carry 1 to the next 
lower figure for ſo doing: an Example or two will 
make it quite plain. Si 
Xx * 
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F #547 2 N 44 e 7.4% $3341 nn I. 5 2 4 
f 0 NR APY 
; 311493 V2 3 0 b PENS... 8 ; SY 
, eee +> Me” +: Bihar 


From 762 85420 760410 5217624 
Take 145 17273 457140 3471276 


" Difference 617 68147 5 | 

Here in Ex. 1. I ſay, 5 out of 2 I cannot have; there- 
fore I take 5 out of 10 (which is what I do by here) 
and there remains 5, and the top figure 2 makes 7, 


which I place under the firſt row, and carry + to the 


next lower figure; ſaying 1 that I carry to 4 makes p, 
which taken out of 6, that is, 5 from 6, there remains 
1; but now I carry nothing to the next figure, becauſe 
the lower figure being leſs than the top-one, I had no 


| occaſion to borrow ; therefore, I only ſay in the laſt 


row, 1 from 7, there remains 6: again, in Ex. 2. I 
ſay, 3 from o 1 can't, but 3 from 10 there remains 7, 
and o is 7 ſtill; then I carry 1 to 7 is 8, from 21 can't, 
but 8 from 10 there remains 2, and the top figure 2 
makes 4: then I carry 1 to 2, which is three, ſaying, 
3 from 4, there remains 1; but now I do not carry any 
to the next figure, becauſe I did not borrow, but only 
ſay, 7 from 5 I can't, but 7 from 10, there remains 3, 
and the top 5 makes 8. Laſtly, I carry 1 to 1 is 2, 
from 8 there remains 6. 5 

Tyro. This is plain enough. 1 

Philo. This is the eaſieſt way for a learner, but there 


is another method which is more practicable and expe- 


ditious, if you mind and learn it. 


Another Way to Subtract, when the lower figure is larger 
Fs than the top- one. | 


When you cannot take the lower figure from the 
top- one, then count the top figure 10 more than it 
really is. Thus if the top figure be 2, call it 12; 
if z call it 13; if 5 call it155 if 8 call it 18, &c. and 
| 9 | N then 


D 
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Ihen take the lower figure from it, and you have the 

| true An/aver or Difference : but always remember to carry 

1 to the next figure for fo doing. This is called bor- 

rowing Len, and your carrying 1 to the next figure i is 
| paying of it again. 


EXAMPLES. 


e e . 


| _ n 41725 172560 | 
Tae 273 17258 -. 87275 
Mare 47678 24467 
| | A, | 

Proof \ 75040 | _ 41725 2 


Firſt, I ſay « from 3 I can't; but 5 3 13, I fag 
q from 13, there remains 8; then 1 carry 1 to 6 is 7 
| 1 4 I can't, but I ſay 7 from 14, there remains 75 then 
| Icarry 1 to 3 is 4. from o I can't, but 4 from 10, there 
| remains 6. Again I carry 1 to 7 is 8 from 5 I can't, 
8. but 8 ftom 15, there remains 7. Lafty, I carry 1 to 
y WK z is three from 888 remains 4 

Vote, Tho” the bottom 28 in Sabrracfion miy 
3» de larger than the top ones; yet you ate to remember 
2, the laſt lower figure is never larger than the top- one 

when there is an equal number 6 9 | 


re WH Tre. J underſtand you very well; Sir. 
de- P-i/o. Then I ſhall only leave you an Example or 
| two to try at as you have Laure. | 


get | Mine Rx abs PLES. 


From 417215 62170071 417621700. 


Take 241729 7210943 
| Difference © | 


„%%% SEC. 


Hero. Hel is Saberaction of Money performed? 


ſum, as will appear more plain fron the 2 following 
Rules. OY EY, FI. 


taking in the top figure beſides; ſo ſhall this be the 
true Difference, or Anſauer; but remember, that you are 


From - $8 - 11 © 48-175 £643. - 14 - 64 
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1 , 


Philo. By taking or ſubtracting every deno- 
mination. in the lower line out of, or. from the upper 


Rule 1. When the lower figures in the Farthing:, 
Pence, or Shillings, are ſmaller than the top- ones; then 
only ſubtract or take one from the other, and the re- 
mainder 1s the true An/aver, or Difference, which is 
placed under each row to which it belongs. 


uli 2. When the lower figures in the Farthings, 
Pence, or Shillings, are larger than the top- ones; then 
ſubtra& or take the lower figure out of what you do 
by; that is, take the lower Farthings out of 4, the 
lower Pence out of 12, and the lower Shillings out of 20, 


always to carry 1 to the next figure for borrowing, as i 
you did in Whole Numbers. 1 re es 16, 4 
Do. Pleaſe to give me an Example or two, I ſhall MW - 
ſoon underſtand it. | . in 

Philo. You cannot miſs if you mind the Rule well. 
Ex. i. © oY X43 

. | | Fre 

En WW: De ͤ . 4 Ta 


Take Th = 6 F 231 - 41 1 24 Rey 


— — — — * 9 K 


„ 5 21 4 2 12 345 


— 


** 


proof 5 : : . oo 48 * 15 - 5 643 4 4142 vy 


Oo SUBTRACTION 6r 

1. I begin at the pence in Example 1, ſaying, 6 from 

11 pence there remains 5 pence, which 1 place under 

the pence :. then I ſay 5; ſhillings from 8, there remains 
3 ſhillings ; and 7 pounds from , there remains 2, 80 

the Difference is 21. 35.54, _ | 8 


The work is proved like ahl Numbers, by adding 
the Difference to the lower or lass Number : thus 5 pence 
and 6 is 11 pence; then three ſhillings and 5 make 8 
ſhillings;' and 2 added to 7 make g pounds. | 


— 


2. In Example 2; I ſay, 3 from 5, there remains 2 

a pence; then 11 from 15, there remains 4; then 7 
s form 8 there remains 1; and 2 from 4 there remains 2. 
Ex. 3. having farthings, I ſay, 1 farthing from 3, there 

| remains 2 farthings, which I ſet down thus ; then 2 

955 from 6, there remains 4 pence ; then 11 from 14 ſhil- 
lings, there remains 3. Laſtly, for the pounds 1 ſay, 


90 1 from 3, there remains 2; then 3 from 4, there re- 
he mains 1; and 2 from & there remains 4: fo is the 
20 WH Difference or Anſeber 412 l. 33 4d. 2. Now if you add 
the this 4121. 3s. 44. 2 to the lower ſum 2311 11s, 24. 2, 
ae you will find they amount to the fame as the top ſum, 
2 viz. 0431. 145, 04. 4. 63 : 
oy ere, After this manner is every ſum done and proved 


n. n Straden. 
More Examples for Practice. 
From 471—1 1—2 576—19—1 14 409 1 I — 52 


d. Take 120—10—2 132—13— 44 3041132 
62 N 8 — —  . am — —— | 
I 0 Ll © 

2 ; Wl Remains 0 | CER 
' | 

4; 

— 


1 
5 
— 
— 


to 7 is 8, and 2 makes 10. 


Y SUBTRAC 


11 ON. 
SI © Y& kV, 
1 A 


1 F * b , . K r N p EN * 
An the lower Line than in ibe top .. 
Et ot; C 


+ Wen + PILE (12)(19)(20) (x2) (10) (20) 12) (4 


s 4. 


Lent 10o— 4-6 42—11— 6 453—13—51 
Received JY—20=S .11--14,-10: 320-158} 
| Due 2=13—10 | 24—16— 8 126—17—8- 


Proof 20— 4— 6 n 453 1351 


Here I ſay 8 pence from 6 pence I can't ; but 8 from 


12 (which is what I do by at pence) there remains 4, 
and the top 6 makes 10: then I carry 1 becauſe I bor- 
rowed, ſaying, 1 that I carry to 10 is 11 Shillings, which 
from 4 Ican't take ; but 11 from 20 (which is what I do 
by) there remains 9 and the top 4 makes 13. 'Lafth 
J carry 1 to 7 is 8 from 10 there remains 2. 


EZ RO QF, 


I prove theſe examples the ſame way as before, by 
adding the difference to the Jef, ſum, ſaying, 10 pence, 
and 8 is 18-pence, that is 6 pence above a Shilling, 
or 12 pence ; and I carry 1 to the 13 is 14, and 10 is 24, 
which is 4 above 20 ſhillings,, or 1/. Zafth I carry 1 

Now,  Tyro, pray try you at Example 6, where there 
are Farthings. | | nw WO 

Tyro. In Example 6, I ſay firſt, 3 farthings from 1 
farthing I can't; but 3 farthings from a penny, or 4 
farthings, there remains 1, and the top farthing makes 


2 farthings, which I ſet down thus 2: then I carry 


1 to 8 pence is 9. pence, which from 5 pence I can't 


have; but 9 from 12 there remains 3, and the top 5 
| N | makes 


©] mo d 4} 3150} r YTB 1 FIG Danse N £2.48 Þ 
Indes the Sbillings, Pence; and Farthings are: ares, 
2. When the billings, Pence, things are larger 


of SUBTRACTION 8 
makes 8 pence: Again I carry x to 15 is 16, from 13 
1-can't; but 16 from 20 there remains 4 and the top 
13 is 17 ſhillings. Laftly, I carry 1 to 6 is 7 from 3 
] can't ; but 7 from 13 there remains 6. Or 7 from 
10 there remains 3 and the top 3 is 6: then I carry 
to 2 is 3 from 5 there remains 2; but now carry none 
becauſe I did not borrow ; therefore I only ſay 3 from 4 
there remains 1. 2 e py 


PROOF 


I prove this, as before directed, ſaying, 2 farthings 
and 3 is 5 farthings, which is 1 farthing above a penny, 
and I carry a penny to 8 is 9, and 8 is 17 pence, 5 
above 12, and I carry 1 to 17 is 18, and 15 is 33, which 
is 13 above 20, and I carry 1 to 6 is 7, and 6 is 13, 
which is 3 above 10, and I carry i to 2 is 3 and 2 is 5; 
then J ſay 1 and 3 is 4. „ . 

Philo You have done very well indeed: I ſhall only 
ſet you an example or two for practice. Dn 5 


ExAuTLES for Praftic, | 
£ 4. d. : £5 | Fo | 4. 


Borrowed 21) —10—0 Debtor 1000000 
Pais, 109 —15— 84 Creditor 910 — 15 —6 3 


66— — — a — 
5 


To fax FF Balance | 


2. Theſe I can do very well; therefore wiſh you 

would ſhew me how to balance an accompt, or make 

out a ſmall reckoning. Co bh: 
P hilo. That I will. 


o 


40 * 


64. QC 8 UYYBTRACTION. 


N Wy 037 Practical Queſtions for . «og. 

Dep. 1. 4 borroned of _—_ 3 == | oo a 
. 4. 5 6 bes % x1 

A paid him at one time 21 14 - 6 125 


At another 10 Guineas, VIZ. IO - 10 © 
At another 20 guireas, wiz, 21 00 - © 
At another time 5 - 15 0 


Sold him goods amounting to 13 - 14 - 9 : 

„ 
. 7 | In all 77 - 14 - 3 
What is ſtil due toB? | Anſwer 22. - 5-9 


Rule. 1 add up to ther all the Sums that 4 paid 


at different times, and find they amount to 77/. 145. 34. 
which I place under 100 J. and fubtracting it therefrom 


I find that there is ſtill due to B 22 . 50. 94. Auſcurr. 
Aue. 2. 4 Blackſmith delivered a Bill to a F. armer of 


45 J. 145. 6d. 4, and the Farmer has paid bim i in Farr as 


By 10 buſhels of win 
3 By a load of hay — — 1 
By meat at ſeveral times — 2 | 
By 14 Buſhelsof oats —— 211 
Ties EINE? pi? ad — 42 


f FT 8 192 nets 44.5 | 4 FREY 4. | oy 
Blackſmith's Bill —— 45 14 - E 
Farmer's Bill — U — 5 ph 16 2 9 


4 


c | alance- due to the lala (> - 17 91 en. 
1 unn K e 10 795 Qu. 


alc {5 3455 5 317 $343 
122 | * 


2 if] 2x9 


weft 


WAIT S due to 4 on 
TH 
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Oueſt. 3. A Steward collected as m uch money for 
Rents as amounted to A . 4900 
And remitted to his maſter as under. | — RaOnE 


By caſh at one time 500 
At another — — 
At austher—ñ 210 

At another — 4320 by 
By tax bills diſcounted —— _ 41 -.15 64 
By repairs done tro the eſtate 6411429 
By other charges — 15 31326 

: a F » —— m——_—_ —_—_—_— 


Lai out in all J. 2329- 13 -9f. 


Which taken from the top J. 4000 R 
there remains due to his maſter 1670 16 - 24 


Bio. I underſtand you well. 
*Phile. I hen I will leave you one Zue/tion for practice, 


and you may do the work at leiſure. 


| 34 4. Two perſons 4 and B have a reckoning 
to ſettle as follows: 4 lent B /. zoo, and fome time 


after lent him 100 guineas more: B paid him at 5 ſe- 
veral times, each 100 guineas, and at another time 


oe. a draught or note upon C, for C. 50, and fold 
im as many goods as came to . 34. 4-6: now I demand 
how the balance ſtands between them. Anſ. There is 
fill due to 4 C. 5 15-6. To prove it, | 
Rule, Add the two ſums that 4 lent B together, 
and you will find them J. 405; then ſer all that B paid 
in caſh, and the draugh:,. and goods, all under one ano- 
ther, and add them together which makes C. 399 - 4-6: 
This being done, ſet £. 399- 4-6 under L. 405, and 
ſabtract it therefrom, and you will find there remains. 
alance, | 


ro, | will try it directly, and am ſure it is eaſy 
enough, but your anſwer will be ſome help to me I 
Own. | | bt | 12 l 
Philo, As every accompt of Debtor and Creditor is 
ſettled after this manner, I ſhall give no more examples, 


3 expecting 


K — ⁰—ͤä⁵i AN ——— — 


t 

{1 

{ 
N 
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! — 
as 
_ 
| 
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— 
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+ ” > * * 7 . * — Y - % 1 4 
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expecting by this time you are capable of ſetting yourſelf 
Queſtions and if you are not, it is highly neceſſary to 
look over the examples once more, then will you be 
duly qualified for thoſe queſtions I ſhall ſet you at the 
end of Subtraction: and therefore we will proceed to 


Weights and Meaſures, where you will find ſome ex. 


amples done for your inſtruction, and ſome left undone 
for your practice. V 


AvOA Doe W E 16 Hr. 


Bought 17 11 115 Bought 47 117 1114 
Sold 14 17 3-21 Sold 19 0 25 1015 


2 e 


Now, Tyre, I ſhall ſhew you this firſt Example, but no 


more; becauſe all other ſums in every one of the rules 


are done in the ſame manner, and there is no occaſion 

for further inſtruction. | | 
Firſt, I ſay 21 from 15 Ican't; but 21 from 28 (Whj 

is what I do by at /4s.) there remains 7, and 15 makes 


22: then I carry 1 to 3 is 4 from 1 I can't; but 4 from 4 
4 (which is what I do by at gr.) there remains o, but j 


the top 1 is 1, which I ſet down. Again I carry 1 to { 

17 is 18 from 11 I can't; but 18 from 20 there remains 

2, and the top 11 makes 13. LZafth, I carry 1 to 41 1 

5 from 7 there remains 2 and the work is done. | 
Tyro. I thank you, Sir, examples now without words 


will be ſufficient, 


| . Note, If you forget what you do by, turn to your 
tables in Addition. | e and 


Sold M0206, F374 . Sold 173 27 3 
U 24 = 22-3 - 14  Unfold | 


1 14 1 247 0 E 64 35 1 
Sold 


v 195 -0-58-3 , 


Ua 31 - 29 6 pd per 


e s n "C'TTON. 33 


TROY 210 r. 


Berg oi | 14=5=15=14/ 4 e 
bY; 929 —13— 17 Se . 


"a : (DAL Remains | | 


DRY MEASURE. 


2 Buſh. Pecks Pint. Chal. Buſs. Peeks 
1 42 - 17 - 2 12 Hough. 291 - 212 


— —— — 
5 


WIN E- MEASURE. 5 
2 Hb. Gall Pints | bas Gall. Pints 


_— Sith; e Sold WL En bo 2 


WINCHESTER- MEASURE, 


"Bar. Gall. Pints 155 Butts Hhds. B. Gall... 
Brewed 124 21 - 4 Brewed 21 - 1 - 1 = 20 
Gold out 92 27 Sold out 15 1 -0- 26 


Note. I have reckoned de 2 to the barrel, thay | 
beias cuſtomary in ſelling beer in moſt places, as 1 faid 
efore. 


. CLOTH- 


9 SUBTRACTION, 


CLOTH- MEASURE. 


"Fas. grs, Nails EllsEng.qrs. N. ELF. gre. 1 
ls 1497 -:- &-: 47 £413: 47-2-0 
Sold \\- 99 2185 18 - 2 - 3 2 2 5 I 


3 * > 
a « " 
* 3 " Th. . WS - & * 8 . 7-7 


. "'S 4a 
LONG- M E AS UR E. 


155 Deg. Teag. Miles Fur. Rodi Vide. Fe 3 B. Corn. 
J 
Take 167 17 - 2 „lis 4 . 2 


Rar: 305 16 5 8 32 „ 
LAN p- MEASURE. 


cres Rods Poles, Tat. Acres Raad. poll 
From” „ Soros rand $a? * Agr 


| 4 0 —— — 
: Ras. * e 4 yy 


Years Miths Weeks Days Hours Days Her) Min. Sec. ; 
From 219 er AA 45 17 25 / 
r eee 18 


2 
F, 
9 * >. 


Run. 25 N 11 3 5 5 of 2 bed ö;—o 8 0 
Note, In the fiſt cxample [ reckon I 13 months toa 
E +. oe eye ws On 


; E Bro. Sir, I am n obliged to you for the pains you hare 
taken; 1 underſtand you very well, and will try at all 
thoſe . you have left Anden, pj 

| J 


| 
= 
j 


fas 


e e, 


S UBTRACOCTTON. 6% 
Philo. That i is A e we * So Suptradion then 
with Section 3. "Ty" 


_ * 


F * 


FEE SECTION Ut, 


Cats „*. uſeful QuesTIONS to — the „ 


in both RU Il Ek S. 
Weſt, *. 7 5 NG Harry the eighth died 1 $473 


demand how many years: it is, this being 
now 1764. Anſwer 218 years 
Queſi. 2, Suppoſe this preſent year 1765, you were 
19 years old, What year was you born in. Ln. 1 746. 
Duet. 3. A boy had loco marbles, and he loft at 3 
different times at play, each 175, and at another time 
1 SM how FP * Ne kill! in N "+ 325. 


— 


nate set died 175 chin times, and 150 unge 


that and then add all of them together, and take the 


ſum out of 1000 and the anſwer will be 325 left. 


This Rule ſerves for all that follows. 


N 0 N E v. 
3s. 4 lent”; 2 7 500, e paid him 4 times, each 


L. 120, 10s. What is due to 4? Anſe £. 18. 


6 lf What. ſum of money mutt [ add N. 54-14-64, 


| to make it up. 4 100? An. gi 5-4 


6. 4 Proof to Queſtion 5. What fun maſt: 1 take out 


of . 755 to have the remainder C SG KEI - 64, 


4% K. 41 = J 51. 

7. A olle&or 4 the Exciſe ved 2 2040 14 51 | 
and remitted or paid at three ſeveral times, each ( 500, 
and at another time 100 Guineas : :: what bas e in. 


HandA A. C. 435 11 51. 
Ds ee Al. 


a — OO ARTIE, N ̃ — . , r 
. 


0 > OQ$UBTRACTION. 
 AVOIRDUPOISE-WEIGHT. 
8, Bought 6 Tor, 14 Cz. of iron, and ſold at one 


time, 3 Ten, 11 C. 2 grs. and at ſeveral other times, 


ſold by retail 15 C. 3 grs. oy „ _—_— 
* 2 Ten, 6C, 29. 1116. 1 4 


TROY- WEIGHT. 


9. A Gentlemen delivered to a Silverſmith 2 16. 5 ox. 
11 dts. of ſilver; and he recetved a filver cup, which 
weighed 11 oz. 14. dwts, and at another time, 6 large 


ſpoons weighing. 1 6. 2 oz. 3 dwts. 14 gre. What 
Weight of filver has the ſilverſmith Kill in and Anl. 
1 * 10 gre: 6 | 


0 "LIQUID MEASURE. 


2 10. + common Brewer has two goils of new beer, 
containing 32 butts. 2 barrels, 24 gallons of ſtrong ; 


and 15 . butts 1 barrel of ſmall. And he ſent to one 


victualler 8 butts 2 barrels, to another 17 butts, and 


ſtarted into his own ſtore-houſes 5 butts 2 barrels, 27 


gallons of the ſtrong; and of the ſmall, 7 butts, 2 
barrels; he alſo ſold out by retail of f the fall, 3 — 
23 gallons : I demand what remains of the "brewing, 

both of the goil of ſtrong, and the goil of ſmall ? 4»/; 
7 butts, 33 gallons of ſtrong, and 3 butts, 1 barrel, 
13 gallons of ſmall. 


: Note, I have added the anſwers, that you may | 
kn when you are right or wrong:: If you. cannot do- 


all theſs Queſtions as yet, it is of no great ſignification; 


you mult not ſtop your progreſs in going. forware, be· | 


cauſe of that. Now follows. 


£ bf - Fs 
x F ay” = 


- DIA. 


N oo os . . 2 
17 # 1 1 4 * * — a S 4 
- Fe - 4 . 4 8 e 
2 8 - e 4 1 - 

2 "I's kad 


** 


DIALOGUE IV. 


MULTIPLICATION: x 


SECTION EL. 


Gr MN Hl A 5 wy is Multiplication 3 

| Philo, Multiplication ĩs a compendigny.0 or 
ſhort way of Addi ion, and teaches us to tell the product 
of a ſum in one line only, which would require ſeveral 


Additions. - 
Tyro. What elſe is required 5 | 
Philo. There are three things to be carefully obſerved 


in Multiplication. | 
*  Firfl; The Multiplicand, which ftands «gp and is 
that number given to be multiplied. 1 

Seconaly. The Multiplier, or ſum you multiply by. 

Thirdly. The Product or Anſwer, which is the Malt. . 
Hleand untiplied by the Multiplier. HY 

* ro. Pleaſe to explain this a little more. f 

hilo. Let us take any two numbers, ſuppoſe 8 ah 

3, J ſet down 8 and place 3 under it; ſo is 8 the Multi- 
plicand, 3 is the Multiplier, and 24 is the Product, or 
e becauſe 3 times 8 makes 24. Is this plain 8 
enou 

775 Yes, Sir, I underſtand you now, 

Philo, Very well, Tyro, then I would have you get 
the following table by heart, by all means, notwith- 


11 it is too namen omitted. 


D 6 Mz 


- 


2 9 
. in! 


MULTIPLICATION TIE 


oy” r 


2 times 
or twice 


3 times 


a times 


Nette 


Ll 


n+&x +234 — 


e 1 
+] J. z 


_— 7. 75 Ho 
8 / of ES yo” TRI 
WD. E | 
4 4 5 thines{ 7635 | 
10 8 40 

S 
TH 3 43% 


15 2. 49 
an 18 7 times 4 8 is 56 


7 . mY T mannes 


111 


2 37 rg; Bip 
IS T4 1h, 45; mo by 
19 27 g times 5 js 4 | 
r 
1 S 20 | x 
6% 2 24. - a ti 
tne: 28 | | 
9 32 tt 
2X9; 36 | 


1% 


12 times 


7 


1 

44 gs me — . 
* 5 2 * — 717 

a» 4.464 2. nne 


a,” 


— 


. "8 
IO. 100 
ys 
144 


12 
' F = 2 * 
Table of Tavelves. 


IO times 
I1 times 


> al.,2' 24 
Le 

1 Tinh. 00 

ge! 4» IIS 

12 times 4 7 is 84 
l 9 
10 120 

11 132 

112 144 


9. $74 ſhould 1 very | Careful to gett a Fable by 
"el; as I ſaid before: ſay. thus, 2 times 2, or twice 


2 is 4. twice 3 is 6, twice 1 is 8, twice 5 is 10, Ce. 


Nore 2. You ſhould. alſo at leiſure learn to Box the 


Table well; 


that is to ſay it backwards, forwards, or 


-nay way. Thus you ſee twice 5 is 10, that is, 5 times 


- 


2 is 10: 3 times 9 is 273 ſo alſo is 9 times 3 


the 


A 


Of M U EL IP EI CATION 3 
me ſame. So 6 times 12 is the ſame as 12 times 6, 
and. 5 t times 9 the ſame as 9 times 5. 


I, To multiply by fagle Fi urs. 
Rate, Multiply every figure in the Multiplicand by - 


: the figure in the Multiplier, carrying 1 ba every 10, as 
in Addiilon of whole e and 80228 


ave the ann 


| or Anfever « | 
ExAur lz 8 1 45 
Multiplicand 17 Multiplicand 78 
= — "Mulnplier : 1. 5 , Ie | "O 
| Produtt 385 © Produtt 468. 


bh with the Aae 5. ſaying, 5 times 7 is 
155 and ſet down the 5 and I carry 3; and I ſay 5 
times 1 is 5, and 3 that J carried is 83 fo is the Pro- 
duet, or Anſwer, 85. Again. | 
n Ex 2,1 ſay 6 times 8 is 48; that is 8, and 1 


carry 3 then 6 times 7 is 42, and 4 I carried is 46; 
80 f is this, Produc 498, , ü 


To prove the Work by Abbe 5 


I ſet the Maltiplicand 17 down 5 times; and the Mal- 
tiflicand 78 I ſet down 6 times and adding them toge- 
ther, (ſeparately) I find 85, and 468, as before; which: 
you may try on your {late at leiſure, _. 

Tyro 1 ſee plainly that eee ſaves the trouble 


of many Additions. 


Philo. There is another way to prove Multiplication ; 3; 


but that we ſhall \] peak of by and by. * 


„ of MULTIPLICATION 
Exaneie'g. Exauyin l. Exanrlr 3 
22490% and 590407 


(£73 8 FRE Wk 
> EI — 


Mali 472 © 


* * 
{ 3 4 a 
CR e 


Anſwer 3779 Anſf. 2241630 A. 4132849 
Tyro. I ſay 8 times 2, (or twice 8) is 16, 6 and 
II carry 1; then 8 times 7 is 56, and 1 is 57; that is, 
| 7. and I carry 5; then 8 times 4 is 32, and 5 HI carried 
is 37. In Ex. 4, I ſay, 9 times (o) Nothing is o; 
then g times 7 is 63, that is 3, and I carry 6; then g 
times 9 is 81, and 6 I carried is 87, that is 7, and I 
carry 8; then 9 times 4 is 36, and 8 is 44, that is, 4 
and I carry 4; and aftly, g times 2 is 18, and 41 
carried is 22. Alſo in Ex. 5. I ſay, 7 times 7 is 49, 
that is g, and I carry 43 7 times © 1s o but 4 is 4 ſtill; 
then 7 times 4 is 28, that is 8, and I carry 2; then 7 
times o is o, but 2 is 2; then I carry none, but ſay, 7 
times 9 is 63 that is 3 and I carry 6; and Jaftly, 7 
FEE S200 5k 4 Eo io nu. 
Phil. Very well done indeed! I leave theſe two ex- 
amples for practice. PPP 


v, 49997296 ͥl at 94171470 
I I g 744; "IF 
— Meare gl Auſaber —— }. 


- Tyre, Pleaſe to give me an example or two to Multiply | 
5 8 - „ . : W . : . i . 2 be 
by 12 in one line; for I know it is done much quicker, 
and it is as eaſy as to make two of it. 


— 


EXAMPLES with tauelaits. 


Multiply 42576 and 994079 and 99807 
: OO. by 12 ; by 12 by 12 


Anſaber 5 109 12 Aa. 11928948 An. | 


j M3 
„ 
1 


4 
[1 
_ - 


Pl { 


Of MULTIPLICATION; 75 
Firſt, 12 times 6 is 72, that is two and I carry 7; then 
72 times 7 is 84, and 7 I carried is 91, that is 1, and 
I carry 9; then 12 times 5 is 60, and 9 I carried is 69, 
that is 9, and I carry 6; then 12 times 2 is 24, and 6 
is 30, that is o, and I carry 3; and laſh, 12 times 4 ĩs 
48, and 3 is 51. And thus by having the Table of 
' Tavelves. perfeftly by Heart, every ſum will be eaſy to 
ou. 2 
f Tyro. It is eaſy enough, I ſee: pleaſe now to ſhew me 
how you multiply by 2, 3, 4, or more figures. 
Philo, This you will ſoon underſtand. 


2 Of multiplying by ſeveral Figures, 


Rule. When there are ſeveral figures in the Multiplier, 
then you begin at the firſt figure ingthe units place, and 
| multiply it through, or into every figure of the Multi- 

flicand, as you have done before. This being done, 
multiply every figure in thgMa7ip/icand” by the ſecond 
figure of the Multiplier; only obſerve to ſet the firſt 
| figure of the ſecond row under the Tens Place of the 
firſt row; and thus you go on with the third figure in 
the Multiplier, placing the Unizs Place of each ſucceeding 
row under the Tens Place of the row that is above it, 
| till you have gone through every figure of the Multi- 
lier, Then draw' a line under all the rows of figures, 
and add them together, and the ſum is the true Product 
or Anſaver, = . WO 5 

Note. Be ſure you remember that you ſet your figures. 
night unde; one another, or elſe in a larger ſum you will. 

be puzzled to add the work together. . | 


"© 


7 Q MULTIPLICATION, 


ExaMPLlEs with ſeveral Figures. 


25 * 4 4 3 by 2 by >. 4 Tis A N f 2 4 S + 2 ** \4 : 4 
Ex AAM LIE I. ” 17 aeg 


alis, % © » Multiply 47 


In Example 1; 1 ſay, 7. times 9 is 633, that is 3, and 
F carry 6; then 7 times 8 is 86, and 6.1 carried is 62, 


Which I ſet down; ſo is, the firſt line or row finiſhed.: | 


Then I take the ſecond figure of the Multiplier, ſaying, 
4 times 9: is 36, which 9 T. ſet. under the 2, or Ten- 
Place of the firſt line and carry 3; and then I ſay, 4 
times 8 is 3z, and 3 that I carried is 35, placing the 
5 under the 6, and the 3 quite out towards the left 
hand. TLaſih I add. theſe up in order, as they ſtand, 
faying 3 is 33 then 6 and 2 ls 8; again 5 and 6 is 11, 
% ᷣͤ wigs 4 1 ACTTTE 4 "OB + ira 
o prove MuitTieLicarion, 

It is a common Way to prove Multiplication by the 
croſs; but it is ſubject to ſo many errors, that in ſhort, 
it is no proof at all to a learner, but rather a corrup- 
tion. The beſt way therefore is this: take the Multi- 
plicand, and ſet it below, and the Multiplier a. top, that is, 
change the Mulliplicand into the Multiplier, and proceetf 
as before directed, and if the Producs be the ſame 23 
before, your work is entirely right. See the next Ex- 
amples wrought at large both ways. 5 


Exe 


is 64, and 7 I carried is 71. 


U 


Of MULTIPLICATION. 57 


PRO Ox. 


EXAMPLE 3. 
Multiplicand 798 


Multiplicand 895 


Multiplier 798 © Multiplier 895 
7160 | | 3 

Fig W ee 

"Bae. 914210 8 


Firf, I ſay, 8 times 5 is juſt 40; therefore I ſet down 
the o, and carry 4; then 8 times 9 is 72, and 41 
carried is 76, that is 6, and I carry 7; then 8 times 8 
g blo Now! ke the ſecond fi- 
ire; ſaying 9 times 5 is 45; which 5 I place under 
5 Sond Fare, or 7 ms Places of he” fl line, and 
carry 4, ſaying 9 times 9 is 81, and 4 is 85, which 5 
I place under the figure 1, and I carry 8 to the next fi- 
gure, ſaying, 9 times 8 is 72, and 8 that I carried is 
8. And now I come to the laſt figure of the Multi- 

lier, ſaying, 7 times 5; is 35» which 5 I place under the 

econd figure of the laſt line, and carry 3 to the next 
figure; ſaying, 7 times g is 63, and 3 I carried is 66, 
that is 6 and I carry 6; then 7 times 8 is 56. and 6 is 
62. Laſtly, I add theſe up in order, as they ſtand, and 
find the Product 714210. n 5 
The proof of this example is worthy your obſer- 
vation, Tyre; for be the: ſum ever ſo large, if you 
change the Multip/icand into the Multiplier's place, and 
multiply right, you will find the Product always the ſame, 
. Tyro, I ſee it plainly, Sir; and I coul 
thought Multiplication had been ſo eaſy. _ 

Phila. Nothing eaſier, when the Table is once well 
learned. I ſhall now give you two more examples, and 
leave the reſt undone for practice. 3 | f 


Ex- 


not have 


2 Of MULTIPLICATION. 


Multiply - 913876 and 574, 
T T3. 
8 8224884 3745380 
4698 6741864 
6397132 | 74558 

; n | 749% 


8004639886. 134491420 
EXAMP L 28 for Practics. | 


| Multiply 456789 4 AS: Muliipl 9567950 
89 457697 * 32796 


Mete, Remember, Tyro that when you multiply 
by ſeveral figures, that you always ſet the firſt figure of 
the ſecond line under the ſecond figure of the firſt line, 
and the firſt figure of the third line under the ſecond 
figure of the ſecond line: and thus go on, leaving one 
figure out towards the right-hand every line, ſetting 
the next line one figure more towards the left-hand, 
og every figure under one another in their proper 
n 0 114 2 | 8 
5 I underſtand you well, Sir. ee e e 
 ** Philo, Then I will ſet you but one example more, 
which you may prove yourſelf, 1 | 


4 


| IO Sol 
Anfwer 1524718185 Anſever | 37847572649755000 
ot 


MULTIPLICATION. 29 


Matty "- 987654321 
by 123450789 
- 8888888889 
7901234568 
6913580247 
5925925926 
4939271 i605 
3950 617484 
2902962 2963 
1975308 
987654321 | 
Ae 712705257772635260 5 
PROOF, | 
2 12 E 
— 


8 07 1 Als the . Ec. 


The moſt difficult thing in this Rule, is when the * 
Mulbiplie has ſome figures, ſome cyphers ; but if you 


be careful to mind the work of anexample or two, you 


will ſoon underſtand i it, as 1 ſhall explain them in wordr, 


| ExaurLs 8 EXAMPLE 2. 
| uu, 49657 * 7564965 
„„ S 
248265 | 52954755000 
347 5999 2269489500 

1489710 | 3782452500 


— — 


n % 1 
„ „ „%—. oay 


of the Multiplier, therefor 


come to 2 cyphers more in the My 


0 — ö — 
j—T“TTdd77“nrnx—pñ .ĩ AA— ——— —— ——— — ——— a 
— * " * 5 a; 4 L PORT * 9 
7 9 9 V * 2 * — 2 
* *. 5 5 * 4 * * 
bod . , 
* 0 F » 
* 
, 
» * 
* 


* 
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Nete, Pray obſerve, that you read the following in- 
ſtructions once or twice over, if you do not underſtand 
the work, ME, | 


Firſt, I begin at the 5 and multiply all the top fi- 
gures by it, as before: Now as the next figure of the 
Multiplier is a cypher, it is of no ſignification to mul- 


9 by that, becauſe it will produce nothing but a line 
0 


cyphers : Therefore, I bring it down, that is, I feta 
__ under the figure 8, and then begin to multiply by 
the 7, ſaying, 7 rimes'7 is 49, 9 and I carry 4; which 
9 I ſet down in the fame line, on the left-hand of 
the cypher, and go on {till to multiply by the 7; then as 
the next figure is a cypher again, I ſet down a cypher 


under it as 1 did before, leaving the 9, and the cypher 


which ſtands by it, in the laſt line, both ſtanding out to- 
wards the right-hand; This being done, I only multi- 
ply by the 3, and ſet it in the ſame line, and add all up, 
and the work is done., Again, 
In Example 2, there are z cyphers at the beginning 
e 1 ſet 3 cyphers under the 
line right under them: Then multiply by the 7 as in 
all other Sums; faying, 7 times 5 is 35, © Then! 
tipleer, 7s therefore, 

Jſet 2 cyphers tight under them, and then multiply by 
the 3, and place the product by the ſide of the 2 cyphers: 
then, as there are iwo cyphers, | again ſet down two 
cyphers, thus, oo, under them, and then multiply by the 


5, placing the product by the ſide of them. Laſih, I 


add the ſum up as it ſtands, and it is done. 
- Note, Theſe examples are proved like the others, by 


ſetting the Multiplier a-top and the Mulriplicand undes 


More 


- => oO” =. x 


ore 


"9 MULTIPLICATION. 81 
5 5 15 . | More Exanples for Profiice. 


a 370965 and 71900072 
3 eee e b on by F$oopgboooo 


0 res Ds | 


And 22 Tyro, I ſhall finiſh this Se&#ion with ſhowing 
you ſomething of returnees þ 'or cimpendums. 


85 4. of Cor, eri 


When any ; beer of figures are given to be multi- 
plied by 10, 20, 30, 40. 80, go, 120, 1200; then ſet 
the cyphers out, and multiply by the figure or figures, 
and place the Product by the ſide of the l as 


before, "ow the wn Sant 


"Mubiph 275 and 3275 and 6759 
| W — = 1200 


 dyfwer "5500! "dif. 2947 Au. 8110800, 


3 When you are to multiply by I, the Anfober ll. 
be the ſame as the Multiplicand itſelf is. If you are to 
multiply by 10, add 1 cypher to the Multiplicand; if 
by 100, add z cyphers; if by 1000, add thiee e 
ſee the work two ways. | | 


Maliphy 1753 7/15, e 254 UE. 
. 
ac” "175300, Mb An. 1753000 Ar. 17530006 
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2 or rather thus: 
17536 1 Anfer theſame, v. wit. 1753 
- add 1 cypher, Ar}. 17530 
100 add 2 cyphers, An 175300- 


1000 add 3 cyphers, An. 175 3000 
| 5 10000 add 4 cyphers, A. 17 530000 
And thus for as many cyphers as you pleaſe, 


Hy. The examples are quite plain and ealy. 
Philo. I am glad that you underſtand them; for now 


I ſhall ſhew ou that which will ſerve you for all com- 


—_ buſineſs in caſting up any ſort of goods; and 
be careful to mind it well; for there is not a more 


rs ul thing in all common Irithmetic, it being a ſhort 
way of working the Rule of 3. i" ns Drwifion, - 


Quvrsrions performed by Multiplication, 


Tyro. How are theſe Queſtiops performed ? 

Phik. By the following rule; viz, 

Multiply the price by the given number, or 7 quan- 
tity, and carry 1 for every 4, 12, and 20, as you do in 
Addition of Maney, and one for every 10 in the pounds, 
as in whole numbers, | 

An example or two well explain'd will ſoon make it 


my to you. 
be 1. What coſt 3 hs at o — * 3 an ell? 
, n | * 77 £2 34 | 


1 | REN 


Pom =o 


Here I multiply the price by the quantity ; ſaying, 3 
times 3 is 9 pence, which I place under the pence; 
and then ſay, 3 times 5 ſhillings i is 15, which I place 
under the ſhillings, and the anſwer is * ſhillings and 


BCE | 
9 pet FS, | a, * * You 


fas 0 we o= 


times 6 ſhillings is zo, and 3 I carrie 
| which is 1/, 135. that is 13, and I carry 1; and then I 
| ſay, 5 times o is o, but 1 is 1. | | 


| amount to? Or, 
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2% You muſt remember, that 3 ells, at 5s. 3d, an 
ell, is the ſame as 3 yards, or 8 groſs, or 3 gallons, 
or any other name whatſoever ; for it is only 3 times 5 


ſhillings, and z pence, - 
:. What comes 5 groſs of 2 C. „ 4. 


any thing to, at 0 — 68s a groſs ? 
* Gin PE 4 
4 


Here I multiply the price by 5, ſaying, 5 times 8 is 


40 pence (which is 3 Shillings and 4 pence) therefore 


I et down 4 under the pence, and carr FL m_ ers”! 
33 ſhillings, 


3 How much does 7 times 8 ſhillings and 9 pence 
* d. 


„ 4. 


What coſt 7 reams of paper at 9 a Ream 
. 


Here I fay, 7 times ꝙ is 63 pence, which is 5 Shil- 
ling, and 3 pence, that is 3 and I carry 5; then 7 
times 8 is 56 ſhillings, and 5 I carried is 61; that is 
3. 15, or, which is the ſame, it is 3 twenties, and 1 
over; therefore, I ſet 1 under the ſhillings, add carry 3 
to the Pounds, ſaying, 7 o is o, but 3 is 3: So is the 
Auſwer 3 rr. 34. + Ed oe... 


Mie, Tho? I have ſet cyphers in the place of pounds 
in theſe examples, and have alſo ſet C. 3. d. over the 
ſums, yet it is better to leave out the cyphers, and more 
prafticable, to make only a great C. before the pounds, 


6 the following Examples. e 


Q 
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4. What coſt 9 gallons of brandy, or any thing 
Elſe, at — — 41. — 8 — 3a gallon 
„„ | „„ 

Here I multiply the price by , beginning at the 
farthings, ſaying, 9 farthings is 2 pence farthing, that 
is 1 farthing, and I carry 2 pence; then g times 3 is 
27 pence, and 2 pence. I carried is 29 pence, which is 
2 ſhillings, and 5 pence; therefore I ſet down 5 under 
the pence, and carry 2, ſay ng, 9 times 8 is 72 ſhil- 
lings, and 21 carried is 74. Now 74 ſhillings is 3/. 14, 
therefore, as there is nothing in the pounds to multiply, 
TI ſet down 3/. 145. (wiz. the 14 under the ſhillings 
place, and the 3 towards the left-hand. _ 7 
Tyre. This is very pretty and very eaſy. Pleaſe to 
try me with an example. _ _ | | 
_ + Philo. There is no doubt but you will do it 


5. A Gentleman gave 10 poor widows three half 
crowns a- piece: How much did he give in all? Or thus, 
what coſt 10 buſhels of any thing, at 2 4. — 7 — 6 
Ss TT TIT: | „ 


"4 


y Ee Es Ld es 3 3-3 4-47 of eek 

: Bro, I ſet down 3 balf crowns, that is, 7 l. 64, 

and multiply it by 10, ſaying, 10 times 6 is 60 pence, 

that is juſt 5 ſhillings; therefore I ſet down nothing 

(0) and carry $1 then ſay 10 times 7 is 70, and 5 | 
ul 


carried is 75 ſhillings ;. which is 3J. 152. So is the an- 
tt | | 6. What | 
Wo due 


(; 
# 
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6. What comes 12 months { 

| we at „„ 84. 15 5a month? 
PF: of A 
5 = fl | 45 4 Iz; 2-3 


Or how much is 12 times C. 1 EN 


Here I fay, 12 farthings is 3 pence, chat is o, and 1 


carry 3; then 12 times 6 is 72, and 3 1 carried is 7 
pence, which is 67. 3 4. 1 therefore ſet down 3, an 
carry 6; then I ſay 12 times 8 is 96 fhillings, and 6 
I carried is 102 ſhillings, which is 5/. 25. ſet dewn 
2, and carry 53; then I ſay 12 times 1 is 12, and g. * 


. 171 So is the anſwenC. 1723. 


3 e Of double Figures inthe Shillinge. | 75 5 2 


When you come to double figures, ſuch as 143.17, 18, 
or the like, multiply them like avhole numbers, and 
then caſt out the twenties, that is count how many 
times twenty you can have in the number, and it is done. 

here are ſeveral other ways J ſhall! ſhew you, and al- 


ways take that which. appears eaſieſt to you, till perfect. 


7. What coſt 5 ſheep at C. 1 17. 6 each? hp 


what is 5 times L. 1 176 
ö 3 
Arſe £.9- 7-6 


Here 1 ſay 5 times 6 is 30 pence, is 2 5, 6#. that is 


6 and I carry 2; then 1 multiply the whole 17 by 5. 
ſaying 5 times 7 is 35, and 21 carried is 37, 7 and I 
go three, then 5 times ris 5, and z is 8, that is 87 ſhil- 
lings, which is 4/7. 7s. that is 7 and I carry 43 then 
. and 4 is 9. ks 


'Or thus : 


of multiply firſt the 4 by the , ſetting down the pro- 
dad on 'a Mate, or N 0 paper, ſay ing, 5 times 


x” 85 7 is 


—— 


— 
FOR — 
1 0 
Y q 


»% 
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7 is 35, and 2 I carried is 37 ſhillings, or 11. 17;, 
then I ſay 5 times 10 is 50 ſhillings, or 2. 10 3. and 
add this to 1 J. 17 s. it makes it 4 J. 75. as before. See 
the next example. 5 1 05 | 


. » 1 n , | 
8. What coſt 7 gallons, at C. 1 15-94 a gallon? | 
; Sto or CET} 545 


$5 06. 3% 4 


{4 . | 12 - 10 44 Au. 
Here 1 ſay, 7 farthings is 1 penny, 3 farthings; 


therefore, I ſet down and carry 1; then 7 times 9 is 
63, and 1 is 64 pence, that is 5's, 4 4. 4 and I carry 
53 then 7 times 5 is 35, and 5 If 40, © and I carry 
43 7 times 1 is 7, and 4 is 11, that is, 110 ſhillings 
in all, which is 5 J. 10s. that is 10 and I carry 5; 
and /a/tly, 7 times 11s 7 and 5; is 12 

Or thus, 7 times 5 is 35, and 5 is 40 ſhillings, that 


E which I ſet down any where on a ſlate; then [ 


* 


ſay, 7 times 10 Aue u 10 . Now 3/. 10s, and 


2 J. is 51. 10 ſhillings as before. Again, 


9. What coſt 12 quarters of malt at 2 C. 1146 
a quarter )  EWenT: 


L —— — — 


An. C. 20 140 


Here I ſay 12 6 pences is 6 ſhillings, that is o, and 
| carry 6; then 12 times 4 is 48, and 6 is, 54, 4, and 
I carry 5; 12 times 1 is 12, and g; is 173 that is 174 
' ſhillings, which is 8 14 5. that is 14 and I carry 8; 
then 12 times 1 is 12, and 8 is 20 pounds. Or, 
By the ſecond way, 12 6 pences is 6 ſhillings, as be- 
fore, o and 1 carry 6; then 12 times 4 is 48, and 6 
is 5 4, that is 21. 14s. then 12 times 10 fhlllings, 15 
6 J. Now 61. and 21. 14, is 87. 145. as before, that 
is 14, and I carry 8; then 12 times 1 is 12, and 8 is 72 
18 | 3 - 770, 
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Fb. I underſtand both the ways very well. 
Philo. Take which you think is eaſieſt, they both an- 
ſwer the ſame 3 Ee RE: | 

Tyro. But ſuppoſe 1 have a larger quantity than 12 
| Ns. muſt ems the price by that number? ; 
Philo. By the following rule. r 


I f 


79 3. When there art 2 Figures to multiply by. 


Na. When the given quantity is more than 12, 
and contains any ſuch number as can be found in the 
Multiplication Table, then find any two numbers which, 
when multiplied together will make the given number ; 
and then multiply the given price by any. one of thoſe 
figures, and that product multiply by the other num- 
ber, and that product is the anſwer. Thus, ſuppoſe I 
am to multiply by 15, I find 3 times 5 is 15; theres. 


fore, I multiply by the three firſt, and ſet down the pro- 
N duct; then l mu tiply this product by 5, and that gives 
| me the anſwer for 15; becauſe 3 times 5 or 5 times 


3 makes that number. Again, -ſuppoſe-l were. to mul- 

tiply by 24, I find 4 times 6 is 24; therefore, I firſt 

multiply by 4, and then multiplying that product by 6, 
which is the anfwer. Or otherwiſe, as 3 times 8 is 24, 

I may therefore multiply firſt by 3, and then by 8 80 

if the number be 63, I find 7 times , or 9 times 7 
563; therefore, I multiply the price by any one of 
theſe figures, and that product 1 multiply by the other 

!! ee Lats ac 17h, 


x * 


10. What coſt 1 5 ells of holland, at C. 7 = 6 an ell? 
Here 3 times 5 is 15, multiply firſt bßß 3 


The price of 3 ells ——-- - 1 1• xo 
M d — — 8 


price of 15 ells — — 4 5 TT 6 An}. 
5 | E ET PRE We ork 


* 
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Work at length. 


* Firſt I ſay 3 ſix-pences is 15. 64. that is 6 and J carry 
1; then 3 times 7 is 21 and 1 I carried is 22 ſhillings, | 
which is 1/. 25. So is the price of 3 ells 11. 25. 64 
Now 1 multiply this 1 J. 2s. 64. by 5 (becauſe 5 times 
3 is 15) ſaying 5 times 6 is 30 pence, is 25. 6 d. or 
5 ſix-pences is 2s, 64. that is 6, and I carry 2; then 
| times 2 is 10 and 2 is 12, which I ſet down, Lafh, 

1 a 5 times 1 is 5; ſo the anſwer for 15 ells, at 7 5. 64, 
an ell, is C. 5 12-6. 5 a 8 


11. What coſt 24 chaldrons 


of coals, at 1 54. 1 - 11 - 6 a chaldron? 
_ 4 times 6 is 24, firſt multiply by 5 f 


re price of 4 chald. | 656 0 


The price of 24 chald. L. 37 - 16 0 450. 
Proved another way — . 1 - 11 - 6 as above, 


3 times 8 is 24, multiply by 3 
Price of z chald, Py - 14 » 6 as above, wi 
Multiply by 8 ' | 1 * 
Price of 24 chald. C. 37 16 "1 
12, What coſt 35 ſheep, at C. 1-15 -7 each? 
s times 7 is 35, multiply firſt by 8 \ 
Price of 5 1 L. 8-17-11 \ 
1 fo Ow 


C. 62 - 5 - 7 A. 


| Price of 35 ” Wis 


n: 


e. 


What 


Jy 
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13. What coſt 48 load, at £3-10-6 a load? 
6 times 8 is 48, multiply by OTIS 


n 66 2 3 


Price of | 48 L£.'169-4-0 


— 


- 


14 What coſt 72 pieces of 2 5 | 
holland, at 4. 2 3 5 a piece? 
6 times 12, or 12 times 6 is 72, by 12 
Price of e 26 120 
Multiply by 6 6 
price of W - 0 l. - 
' . g , | - 83 
15. What coſt 108 quartern | 1 
loaves, at | C. 0-0- 54 a piece 
12 times 9 is 108, multiply by $ 1 5 
Piice of 12 02898 RY 
| | 9 is 2 
Price of 1e 21198 


Note i. I have in theſe 3 laſt examples indulged you 
with cyphers, becauſe I would do every thing that is 
ealy to your r really Tyro, it is better 
- ky them. Set down now 5 pence 3 farthings any 
here. | 5 | 


5 = 4 
| thus, 5 + 
— "BM 


Sig g'” 
or Ws 

78 2. 11 = 9 Anſwer, 

NOS Nets 


* 


16. What-comes-the cloath- 


or the like; then take any two figures that will come, 
the neareſt to the number (hut not exceeding it) 
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Nute 2. This is the only way, if you have a mind 
to do things quick and off hand; for though there be 


- form in-ſomeſchools to the contrary, and you may hi- 
' therto have been inſtructed in that way; yet as Job- 


ſerved before, when you come to do a ſum, you are 
not bound to ſet it down in the very form you were 
taught at ſchool; for while you are doing that, another 


will anſwer the queſtion over and over, 


Tyro. I underſtand you, Sir, very well, and thank you 
for your care; but it is only uſe as you obſerved; for 


I think one full as eaſy as the other, and I grant it is 
much better for the quick diſpatching of buſineſs, 


ing of 144 ſaldiers to, at 5 L. 3 12 each man? 


12 times 12 is 144, multiply by | 12 


Wa 4. we. M4 6. N — nIg—_ 


e 43 = 4 


12 again by | 77 Tow 
14 coſt (. 518 8 45, 


DHro. Fou need not give me more examples: but 
pray, ſuppoſe the quantity, or given number, be ſuch 
as does not fall under, or cannot be found in the Mali. 
plitation-zable, ſuch as 17, 26, 38, 59, or the like; 
EA Coo rt, 
Philo. This is as eafy as the other, as appears by the 


following rule. 


4s of numbers that: are 3 be found in the Multipli- 
cation- table, ad ho#v to work by them. 


Rule. When the given number does not fall under 
the common courſe of the table, ſuch as 17, 38, 59% 


and 
work 


gs 


* 


0" e e eee 91 


er examples, and then 


work with them as in the for 
add the price to that product as many times as there are 
odd numbers, and the work is done. | 

We will give you examples of 17, 38, and 59. 


17. What colt 17 groſs of corks, at 4. 10- 61 a graft | 


. 4 times 4 is 16, and 1 is 7, mult. 1 Py 
Price of * - , 2 2 
. 9 
Price of 16 * . 82828 
Add the price of 1 i” ook VIZ, 1062 
Price of 17 is Le 8= 1g - 2% 44. 
18, What coft 38 loads of hay, at C. - 11 - Ga load? 


6 times 61s 36; and 2 is 38 n by 6 


Price of + M 5 
b h 6 


a. 
\ SEES "Sz © 


"Price of 36 is. 56 FI 


Kult the price 1. rg e — — . e add 


pron 


19. What i is the vai ade ports: 7 1— 77 — each 10 | 


7 en bs 86, and 31 is 59, mul. 7 39 Fl 
8 8 Footy bes Value of 7 is 24 12 - 12 J Q2iab 


| Value of 261 is | prom: = Ax! 
Then mp 11. 6 by 6 1 Kg! 8.- add 


Stax — 


value of 59 is r rob 2 


0 + " of 


if 
= 
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53 46 fb ay be done another auay. | 


As you ſaid before, 7 times 8 is 56, and 3 added 
made 59 10 now you may ſay, 6 times 10 is 60; and 


then take or ſubtract the value of 1 piece of that pro- 


duct, and the anſwer will be the ſame as 59. 


1 Port s £146», 
10 times 6 is 60, firſt RE >. tag 
OY 4.5 as 3, a 
HG > 4 
Value of 60 is 108 3 


Subtract 1 piece, viz. * 1 - 16 ſubtract 


RE — — 


Note 1. I have done this ſum two ways for your ſatiſ- 
faction; and you may in all ſuch like caſes take which 
you like beſt: but as I obſerved before, it is better to 
take leſs, and then add the odd ones to that ſum, ra- 
ther than to take more, and ſubtract from it. 

Note 2. If you are perfe& in what has already been 
 ſhewn you, it will be very eaſy to perform any ſum in 


common arithmetic, relating to buſineſs, not only with- 


in the compaſs of the table, but in much larger num- 


bers. As for inftance ; ſuppoſe it was required, to tell 


- the value of 1000 moidores: or what it will coſt to 
cloath 1000 men, at 1/7. 7s. a man? Here 10 times 
10 make 100, and 10 times 100 makes 1000. Mul- 
tiply therefore 1/. 7s. by 10; then that product by 10; 
2 this laſt product by 10 will give the anſwer, v:z. 
; 5 1350. 4 1 $4 8 | 47 : 


QuEsT10NsS 


..89 A. L. 106 : 4 - as above. 


EE © UP Oo. EEE 


NY kry == 


© 


oo 
ny 


ll 


es 
l- 


z. 


NS 


what colt 46 pieces of Triſh, at 175. 6d. a piece. An. 


A. U. 81 2.3. 


days, wiz. C. 2 3 9. Now there are but 65 days be- 


product of 121 by 3, gives 363, and then add 2 times 
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© _ , QuesTi0Nns undone for practice. 


r. What comes 33 dozen of candles to, at 45. 94. | 


a dozen? Anſwer C. 7- 16-9. Multiply by 3, and 


then by 11, e . „ 
Auel. How much is 46 piſtoles, at 17 5. 64. each? Or 


yy 
. 


L. 40-5. Multiply by 5, then by g, and add 17s. 6 4. 
more for the odd. > 155 
3. What coſt 63 barrels, at J. 1 5 9 a barrel? 


4. What comes 49 months ſalary to, at 3 guineas a 
Month? An. L. . 8 Gf | was BANE 
5. What comes 105 gallons of rum to, at 7s. 64.7 a 
gallon? An. 39.- 11 - 105. 10 times 10 to make 
100, and then multiply 75s. 64.5 by 5, for the odd 5 
gallons, and add it to the laſt product, _ 
6. If I ſpend 1 4. 2, or 7 farthings a day, how much: 
is that a year, allowing 365 days? L. 2 13 - 23+ | 
Firſt, 10 times 10 makes ioo; then multiply* the 
anſwer of 100 by 3, it gives you the expences of 300 


hind ; therefore ſet down 7 farthings in another place, 


and multiply it by 8, and that product multiplied by 8: + 


again make 64, and then add once 14. 4 for the odd 
day, gives 95s. 5 d. 4 for the 65 days, which added to 
the zoo days, gives C. 2 13 24. Secondly, Or thus, 
which is ſhorter, 11 times 11 is 121; then multiply the 


14.3, wiz. 3 d. 1 to that product, gives C. 21324, 
as before. | . 

As I have added the anſwer to theſe queſtions, I 
hope, Tyro, you will-try to prove the anſwers at large: 
For if you mind and make yourſelf maſter of this rule, 
you will be able to caſt up any common thing as quick, 
or quicker than by any other method, and with far 
greater eaſe, | | 


E 5, : As 


) 


„ Df oN. 
As for Cres Multiplication, wiz. multiplying money 
by money, or feet and inches by feet and inches, it is 
better let alone for the preſent; therefore we will pro- 


ceed to Diviſion, 


_ 
— m * 
— _ — 


SECTION E 
| TY FCHOM : 
Ty W HAT is Divi/on, and what does it teach ? 
V P4ile. Diviſion is juſt the reverſe of Malli- 
plication; for, as any ſum is encreaſed as many times 
as the figure you multiply by; fo in Divifen, the num- 
ber is decreaſed, or divided into as many parts, as the 
value of the figures you divide b. a 
Tyro. What is to be learned, or obſerved in this rule? 
"Philo. There are four things very neceſſary to be 


known in Diviſſon, wiz. 
Fi. The Dividend, which is the ſum given to be 


96 


Secondly, The 'Diwi/er, or the number you are to di- 
vide by. 1 | 

Thirdly, The Quotiem or Anſwer, which ſhews you how 
many nmes the Diviſor is contained in the Dividend: 
Or into how many parts the Diwidend'is divided. 

Feurthly, The Remainder, which is a fractional pait 
of the QAuctient But this does not concern youras yet. 
Turo. Am I to get this by heart ? | ; 
P)bilo. You are not bound to get it juſt word for 

word; but yon ſhould underſtand well what the firſt ; 

Mean. 3 : | | : 


Y 


to m_ 
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Hyd. Be ſo kind, hy, as to pai them A little more 
for me. n 
| Phil. Obſerve then Let us take any two ers 
ſuppole 24, and 6: now 24 is the Dividend, and 6 is 
the Nivi/or. Then I aſk how many times 6 can I have 
in 24, and the anſwer is 4; which 4 is called the Quo- 


tient. So alfo, ſuppoſe it was required to divide 108 by 


12 or into 12 parts; then every part will be 9; for | 
12 times 9 is 108. Now 108 is the Dividend or ſum 
to be divided; 12 is the Diviſor, or 7 9 you pern by. 


and 8 is the Quotieut. 


Tyro. Now, Sir, I mien: vou quite well. | 
Philo Then I will proceed to ſome examples in ſin- | 
ge + ap but a opſerve the 9 rule. 2 l 


7 ® of Avidin by fogl figures in one line hr 


Rule. Firſt aſk how many, times the Divifor is con- 
tained in the firſt figure of the Diwidena, and if the 


Diviſor be larger than the firſt figure' in the Dividend, 


then. ſeek how many times you can have it in the firſt 
two figures in the Dividend, and ſet the figure down 
accordingly: and if any thing remains from the fitſt 


figure in the Dividend, carry it to the ſecond; and if 


any thing remains in the ſecond figure, carry it to the 
third; remembering always in this ſhort Divi/on, that if 
one remains you call it 10, if 2 remains you call it 20 
if 5 50; and ſo on, carrying the: remainder of one i- 
gure to another in your mind. | 
Nite, to make the work both ſhorter and eaſi ier, re- 
member that 2's is read Two's, 3's is Three's, 5's is Five's, 
12's is Tawelve's, and ſo for any other figure: thus, the 
7's in 14, is read thus, the Sevens in 143 and the 698 
24, is the Si xes in 24; which is the ſame as if 1 ſhouh 


aſk, how many Sixes can 1 have 3 in 245 but only ſhort rr 
and more convenient. 


An . or two will, with care, make ir familfar 


Ex- 


** 
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Nee, 3) + Diviſir 4) 166 
13 Quotient 13 4, Quotient 42 An}, 


— Ines ) ͤ 12408” 

Now obſerve: In Ex. 1, I aſs how many Three's I 
can have in 3; or I ſay, the 3's in 3 is once; therefore 
I ſet down 1 under the 2 in the Dizwidend, and as there 
remains nothing over, I aſk how many 3's I can have 
in 9; or I ſay, the z's in g-is 3 times 3, and nothing 
over; therefore, I ſet down 3 under the q, and it is 

done, Again, | | 
In Ex, 2, I fay the 4's-in 1 I can't have; but taking 
the next figure to it, vis. 6, I ſay the 4's in 16 is juſt 
4 times; therefore, I ſet down 4 under the 6 in the 
Dividend, and as there is nothing remains, I only ſay, 
the 4's in 8 is twice, therefore I fet down 2 under the 8, 
and it is done. Now to prove it, I multiply 42, the 
Quotient, by 4, the Diviſer, and find it 168 like the Di- 


vidend. : | 
Ex. 3. Dividend" © Ex. 4. Dividend 


1 Diviſer 8737192 | Divijer 9)245052z 


 nfrer 464 9/) Anſwer. 27228 
8 8 


— 


1 4 155 Proof 5 37192 3 Sgt, Proof | 245052. 
Now obſerve, 7 "ro, in Ex. 3. I divide by 8, ſaying, 


| . carry 5 to the next figure, which is 1, which I now call 


the 8's in 3 I can't; but the 8's in 37 is 4 times 8 1s 32, 
. and 5 over; I therefore ſet down 4 under the 7, and 


513 


. 
__ & 
1 6 


1 TW ww = Ra TED, . 


Rr * 


k 


| 313 (for what you carry from one figure you muſt al- 


ways place before the next figure) then I fay the 8's in 


51 is 6 times 8 is 48, and 3 over; which 3 I now 


carry to the g, and it is 39; therefore I ſay the 8's in 

is 4 times 8 is 32, and 7 over; this 7 I now place 

fore the 2, and it is 72; then I ſay the 8's in 72 is juſt 
9 times, and the work is done. To prove it, I multiply ' 
the Quotient or Anſaver by the Di uiſor 8, and find the Pro- 
duct the fame as the Dividend. In Ex. 4, IL. ſay the 
g's in 2 I can't, but the g's in 24 is 2 times or teuic⸗ 
9 is 18, and 6 over, which 2 I place under the 4, and 
carry 6 to the next figure, which is J, and call it 65 


then I ſay the g's in 65 is 7 times g is 63, and 2 over, 


which 2 I place before the cypher (o) and it is 20; then 
I ſay the 9's in 20 is twice ꝙ is 18, and 2 over, which I 
carry to the 5, and it is 25; then I ſay the g's.in.25 is 
twice 9 is 18 and 7 over, which I ſet before the laſt 
figure 2, and it is 72; then I ſay the g's in 72 is juſt 8 


times. To prove it, I multiply the Anuſeber by 9, and the 


Product will be the ſame as the Dividend. 


| b EXAMPLE 9. 5 ; Ks) Nanda 6 | 

Divide by. 7047296 Divide by 9)947 1636 
® Anſwer 59613-5* Anſwer: 1052404 | 
Fo Priv 47296 | Perf 9471636 


* Here in Example 5, there is 5 remains at laſt ; there. 


fore [ ſet it at the end of the anſwer, parting it with: 


a ſtroke, thus, -5 ; and when I prove the, work, I mul- 


tiply by 7, and take the remainder 5 in ſaying, 7- © þ 
times 3.is 21, and 5 is 26, 6 and I carry a, Se. 


0 


" tr RY 7 ve. | N 
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| - | J: 932 
. ae e what you have ſhewn me very 


well; but pray, befote you come to long Diviſion, give 
me an cample at large to divide py: twelve the ſhort 


Way. 


Philo, I will: Let bes to divide 1479928 by 


"aa; I ſet it down thus 


ExAMTLIE III ExaneL® 12. 
120147990 12059909 
, e 


r divide by 12, FP IE the 12's in 14 is once 12, 
and 2 over, and this 2 I carry to the7 and it is 27 ; then 
I fay the 12's in 27 is twice 12.15.24, and.z over, thatis 
393 then I fay the 12's in 39 is 3 times 12 is 36, and 
3 over, that is 39 again; therefore, I ſet down another 
3, and carry 'the 3 that is over the next figure, which 
is a cypher, calling it 30; then I fay the 12's in 30 is 
twice 12 is 24, and 6 over, which is 68; now the 12's 


in 68 is 5 times 12 is 60, and 8 over, which I place 


after the ſum, thus,-8, and it is done. 
In Ex. 12. I fay, the 12'sin 51 can't; but the 12 in 59 


+ 3s 4 times 12 is 48, and 11 over, which 11 carried to, of 


. to 8 is 119 3 then I ſay the 12's in 
119 


4 ww uo 


— O 


wa 


my — bees 3 we ww 
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119 is 9 times 12 is 108, and 11 over again, which I : 


now carry to, and join to the next figure o, and call it 
110; then ſay the 12's in 110 is 9g times, and 2 over, 


which 2 J join to, or carry to the 4, and it is 24: No- 


the 12's in 24 is juſt twice, and nothing over; therefore 
I now begin a-freſh at the , ſaying, the 22's: in 91 
can't but the 12's in 96 is juſt 8 times: Laſtly, I ay, 
the 128 in 5 J can't have; therefore I ſet down a cy 
pher under the laſt figure 5, and drawing a ſhort line, 
ſet the 5 that remains after, it thus, -5, TAE" SIND] 
Now, to prove it, I multiply back by 12, and take in 
the 5, ſaying, 12 times o is o, but 5 is 5; then; 12 
times 8 is 96, 6 and I carry 9, Sc. till 1 go through 
„ 977 l Pk, e 13 


Note, Multiplication is an infallible proof for Di- 


viſion; for if you multiply the Quotient by the Diviſor, 


and you will have the ſame figures as are in the Dividend; 
but always remember to take in the remainder with the 
firſt figure you begin to multiply by. _ ͤ 

Tzro, I humbly thank you, Sir; I am quite fatisfied _ 
with what you have ſhew me; and now, if you pleaſe, 
] ſhall be obliged to you to ſhew me how ro divide by 


ſeveral figures. | i 
Philo. Vou will ſoon learn it with care: Vou muſt 


note there are 3 or 4 ways to work Diviſion; but as m 


intent is not for curioſity, but improvement, I ſhall 
only ſhew you that method which is moſt natural and 


practicable; you may at any time learn the reſt. 


Pale. Firſt ſeek, or aſk how many times the figures p 
in the Diviſor are contained in the ſame number of 


figures in the Dividend, and put that figure in the _ 
Quotient. Secondly, Multiply the Diviſor by the ſaid 3 
figure in the Quotient, and place it under thoſe figures 


in the Dividend that you began to work with, always 


obſerving, that the Product be not largerchan the fi- 


— 
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| par ; Taos ae. | e 
| I 
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1 18 1 e e what you have ſhewn me very 


well; but pray, before you come to long Diviſion, give 


me an unpledat large to divide 57 tabelve the ſhort 


: Way. 8 
Philo. I will: Let abe dehnen to divide 1479928 by 
22 1 ſet it down thus 
„„ NAA II. 1186 EXAMPLE 12, 
13201479908 | 2259904965" 
g To 325-8 1 | 4992080-5 


"Jac divide by, 12, 80 the 12's in 14. is once 12, 
and 2 over, and this 2 I carry to the 7 and it is 27 ; then 
I ſay the 12's in 27 is twice 12 is 24, and. 3 over, that is 


393 then I ſay the 12's in 39 is 3 times 12 is 36, and 


3 over, that is 39 again; therefore, I ſet down another 


3, and carry the 3 that is over the next $gure, which 


is a cypher, calling it 30; then I ſay the'12's in 30 1s 
twice 12 is 24, and 6 over, which is 68; now the 12's 
in 68 is 5 times 12 is 60, and 8 over, which I place 


after the ſum, thus,-8, and it is done. 
In Ex. 12. I fay, the 12sin 6 I can't; but the 12 in 59 


8 4 times 12 is 48, and 11 over, which 11 carried to, of 


2 to the next figure 9 is 1193 then I fay the 12's in 
119 


” ph 
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119 is 9 times 12 is 108, and 11 over again, which I | 
now carry to, and join to the next figure o, and call it 


110; then ſay the 12's in 110 is 9 times, and 2 over, 


| which 2 J join to, or carry to the 4, and it is 24: Now 


the 12's in 24 is juſt twice, and nothing over; therefore 
I now begin a-freſh at the , ſaying, the 12's in 9 1 
can't but the 12's in 96 is juſt 8 times: Laftly, I fay, - 


the-12*s in 5 T can't have; therefore I ſet down a cy- 


her under the laſt figure 5, and drawing a ſhort line, 
ſet the 5 that remains after, it thus, -5. FOE” OTTER os 
Now, to prove it, I multiply back by 12, and take in 
the 5, ſaying, 12 times o is o, but p; is 5; then; 12 
times 8 is 96, 6 and I carry 9, Oc. till 1 go through 


the whole. 


& Mere, Multiplication is an infallible proof for Di- 
viſion; for if you multiply the Quotient by the Diviſor, 


and you will have the ſame figures as are in the Dividend; 


but always remember to take in the remainder with the 
firſt figure you begin to multiply by.  _ ; 
Tzro, I humbly thank you, Sir; I am quite fatisfied 
with what you have ſhew me; and now, if you pleaſe, 
] ſhall be obliged to you to ſhew me how ro divide by 


ſeveral figures. | : | : 
Philo. You will ſoon learn it with care: You muſt 


note there are 3 or 4 ways to work Diviſion; but as my 
intent is not tor curioſity, but improvement, I ſhall 


only ſhew you that method which is moſt natural and 
practicable; you may at any time learn the reſt. 


3. Of dividing by 2, 3, or more figures. 


Rule. Firſt ſeek, or aſk how many times the figures 
in the Diviſor are contained in the ſame number of 
figures in the Dividend, and put that figure in the _ 
Quotient. Secondly, Multiply the Diviſor by the faid 


figure in the Quotient, and place it under thoſe figures 


in the Dividend that you began to work with, always 


obſerving, that the Product be not larger chan the f- 


pres ron 
Fures in the Dividend; for if they are, you muſt rub out, 


| or cancel the figure in the Quotient, and put one of a 
leſs denomination. - Thirdly, this being done, ſubtract 
now the Product from that part of the Dividend it ſtands. 


under, and to the remainder bring down the next figure 
in the Dividend, placing or joining it to the laſt figure 
of the Remainder. Then ſeek how many times the Di. 


viſor is contained in theſe figures; then multiply the 
Diviſor by the ſaid figure; then ſubtract again; and 
laſtly, bring down the next figure in the Dividend, as 
before; and thus proceed till you have no more figures 


in the Dividend to bring down, and the work is done. 


e Note 1. Every time you ſubtract, obſerve whether 


the remainder be larger than the Diviſor; for if it be, 


you muſt put a larger figure in the Quotient. 


Note 2. Whenever you take a figure down from the 
Dividend, and join it to the Remainder, and that is ſtill 
Jeſs than the Diviſor ; then always put a cypher in the 
Quotient and bring down another figure of the Dividend.. 


An example or two at large will make it eaſier, 
ExAuTLE I. 


Dividend. 


Diwiſor 15 )19260(1284 Quotient 
5 ——— atient 1284 / - 
Multiply by 15 Divijor 
6420 
NE 1284 


Ll 


| Produdt 19260 Dividend 
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Now obſerve: Having 2 figures in the Diviſor, I aſk 
how many times they are contained in the 2 firſt fi- 
gures of the Dividend, (viz 19) and find it once; there- 
fore I ſet 1 in the- Quotient. Secondly, I multiply the Di- 
viſor 15 by 1, ſaying, once 5 is 5, once I is 1, and place 
it under the 19, Then, thirdly ſubtrat 15 from 19, 
and there remains 4; and laſtly, I bring down the next | 
figure in the Dividend (viz. the 2) and join it by the 
fide of the remainder 4, and it is 42; and now I begin 
as at the firſt, and aſk how many times 15 are contained 
in 42, and find it twice ; therefore, I ſet down 2 in the 
Quotient: Then I multiply the Diviſor 15 by 2, which is 
zo, and place it under 42; this done, I ſubtract 30 from 
42 and there remains 12; and then again, I bring down 
the next figure of the Dividend (vi 6) and place it by 
the ſide of 12 and it is 126. Then I aſk how many 
times 15 I can have in 126 and find it 8 times; 
therefore, I put an 8 in the Quotient, and multiply 1 
by it, which is 120 which I place under 126. Then 
ſubtract 120 from 126, which is 6, and bring down the 
laſt figure in the Dividend, which is a cypher (o) and 
it makes 60 then I ſeek how many times 15 I can 
have in 60, and find it 4 times; then I multiply 15 by 
4, and find it juſt 60, which 1 place under the other 60, 
and the work is done. ä 


„RL 3. 


Nete 1, When there are ſeveral figures in the Diviſor, 
it is eaſier for a learner to aſk how many times the firſt 
figure of the Diviſor is contained in the firſt figure of 
the Dividend, and place the times in the Quotient; then 
multiply the whole Diviſor by the Quotient figure, and 
if the Product be more than the figures which belong 
| tothe Dividend, you muſt make trial of a leſs figure, 
and put it in the Wo tient. is 


102 a 97 DIV IS ION. 5 
Mete 2. If the firſt figure of the Diviſor be larger 
was the firſt ſigure of the e Dividend, then take 2 figures 
in the Dividend, and ſeek. how: many times the firſt fi 
| Sites: ha the Daya] Is contained in ons re 3 49 


Note 3. Tac ag ronnecriber; that in ay triaf 
1 often the firſt figure in the Diviſor is contained in 

two figures of the Dividend; it will ſometimes appear 

to de 10, or 12 times; but obſerve, it never can be 
above ꝙ at moſt, Kine oftentimes not ſo TORY as it ot 
0p ihot all F | Heaton 


” 4 y # N „ 1 


te 2 bu, Arthr anni. 


1 it be 1 ORE" to divide 00 1 1 7 „ 
Firſt, I ſet'the Dividend down on a "22 and make 
a couple of crooked lines at the ends of hay in the 

firſt of which: I place the Diviſor, thus, 1% 
and the other is to place tlie Quotient in. Sp 

"Secondly, Faſkihow many times the firſt figure of the 
Divibr is contained in the firſt: figure of the Dividend, 
and find it once, therefore, I place a 1 in the Quotient, 
and multiply che whole Diviſor by it, and place the Pro- 
duct under the two firſt figures af the Dividend, and 
ſubtract: it 3 and it will ſtand thus: 


8 ccend. W. wk. Ke 


. c 
8 1 


Sich, To this remainder! 4 1 bring Py the next 
© Figure, vx. 2, (always making a dot under the figure 
111 bring down) and it is 42; then I aſk how often the 
*  Arſt figure 1 in the Diviſor- is contained in 4 and it is 


+ Zines; but upon trial I find 4 times 15 of 60, 
| there- 


Ofc DEV ISEON ___ „ 


therefore, as 60 is, more than 42, I muſt take a leſs 


figure; I therefore make trial of a 2, and find twice 


15 is 30; which I place under 42, and arme * 
there remains 12, which ſtands caps; 3 7 


1 Third Wark, 


15019260012 3 2 £33. 23:44 8 


1 5 v + 
3 * I 
42 
30 
& 
Remains 126 


Fourthly, I now make a dot 1 the 6, and brin; 
it down by the ſide of the 12, and it is 126; then I af 


how ma nz of the firſt figures of the Diwifar I can have | 
two figures of the Dividend, and find it 12 


in the fir 
times; but according to Note 3, it never goes above 9 
times; therefore, I multiply 15 by 9g, it is 135: 
now I can't take 135 out of a 126, Ede ot 9 times is 
too much, and I make trial of a leſs figure, to wm 8. 
which I put in the Quctient, and multiply 15 by ts 


which is 120, and place it under wo, and t 


Gs WS which ſtands thus: | 
Fourth Work. 90 8 : 


2 135 ) 192600128 
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Tah, I make a dot under the cypher (o) and bring 
it down by the fide of the 6, thus 60; then I aſk how 
many of the firſt figure of the Diviſor is contained in 
o, or the Ozes in 6 is 6 times; but upon trial, I find 
it will go but 4 times; therefore I place a 4 in the 

Quoti ent, and multiplying 15 wh find it to be 60, 
which I place under the other 50, and there remains 
©, and the work is done, as under. | els 
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Laft Work. 
Diviſer 15)19260(1284 Quotient 
| 8 x Proof 
- — 1284 Quotient 
: 42 is Divifor 
'8 30 | 
1 — — „ 
| 126 1284 
10 )))) 
3 — Produ 19260 Dividend 
; & | | 
| o 


Note, The reaſon of making dots under every 
figure you take down, is becauſe "x may not miſtake 
which figure comes next in courſe ; but when you are 
-quite perfect you need not trouble yourſelf with them. 


| Tyre. This is a plain demonſtration, and 1 ſee now. 
the manner of working Diviſion, though I own I am 
not perfect yet. | N 8 


Pile. I ſhall give you an example or two more then, 


2 8 1 
and ſhew you at the ſame time how to prove it by | 
Addition. „ 5 
i | t 
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This example is. proved the ſame as the laſt, by 

- multiplying the Quotient by the Diviſor, and after- 


wards adding the Remainder to it, or elſe taking it in 
as you multiply. 1 8 


"4 


Prxoor by AppiTioN., 


Though Multiplication be an infallible proof of Di- 
. viſion, yet in large ſums, Addition is much ſhorter and 
eaſier, and when the work is right, it is as infallible as 
the other. If indeed it be objected, that a boy may 

vamp or alter the figures (as in proving Multipl cation 
by the croſs) in order to make the ſum come right, 
there is the ſame reaſon to ſuppoſe (without his Maſ- 
ter's inſpection) that he may alter his Multiplication _. 
ſum, th he comes to add it up, that it may fall right . 


-- ſcholar, but alſo much more improving; becauſe he 
muſt ſet his figures in order, right under one another, 


- 


with the Dividend. Beſides, as in the work of every 


: 6H I . ; 455 
vow fee in the 


— 


DIS TO. 


Diviſion ſum, the Diviſor is naturally multiplied into 
every figure of the Quotient, what need it to be done 
again? And I perſuade myſelf. that thoſe Maſters that 
have made uſe of this method of proving Diviſion, will 
acknowledge, that it is not only .much eaſier to the 


or elſe he will be puzzled to add the ſum up; he can- 


j not therefore avoid improving himſelf (in ſome mea- 
ſure) by this method. | BL; 


To prove Diviſion by Addition. 


Rule. Add the remainder of all the different pro- 
dusts of the Diviſor together, in order, as they ſtand, 
and yon will find their ſum the ſame as the Dividend. 
Or thus: add the remainder (if any) and all the lower 
lines together in order, as they ſtand, and you will 
find their ſum the ſame as the Dividend, if the work 


be right. x 


= a © Note, In example, T have made ſtars (thus) againſt 


ele figures which are to be added together; which 


. 


row is never added. 


lower” row of the two; for the top 


— 
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Proof 94076257 


| "bhi in example zd. I take all the lower Bnes 
[ Jof the two, againſt which the mark () is placed, and 

Ny at the remainder. I ſay 8 and 6 is 14, 4 and = 
I carry - 


0 


. . 3 

f * 

1 = 
: 


after a figure, or figures, then cut them all off, or ſe- 
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work the ſum as if ſuch cyphers never had been there 


| ]000)g250[000 | 409)5476ſo0 1200054762 


Angle figures, and if any thing remains, I ſet it afte! 


ä r, the Anſwer, thus,—6, 


I carry 1, to 3 is 4, and 3is7; theng and 1 is 10, that 
-I o, and I car 1, to 2 is 3, and 2 is 5 then 4 and; 
is 9, then 6 and 3 is 9, and 7 is 16, 6 and I carry 1, to 
1 is 2, and 3 is 55, and 6 is 11, that is 1, and J carry 1, 
to 3 is 4 and 6 is 10, and 2 is 12, that is z, and carry 
1, to2is 3, and 5g is 8. And thus you may proceed to 
Prove the other example. 
ro. I confeſs I could not have thought it had been 


ſo eaſy ; and it is (in effect) proving of it by Multipli. 


cation, as you obſerved, 
Philo. I am glad you underftand i it; and 1 hope you | 


Vill take ſuch care as to have no occaſion to prove the 


work at all. Perſons in buſineſs, Tyro, cannot go thro! 
theſe forms; if they ſuſpect they have done wrong, they 
look over the work a ppg 1 18 and that is a ſuff- 


Client ET. in general. 


e eee "ys e 


„ ConTractions. DK 


=; yro. What is the uſe of cantediiinds > * 
Philo. When the Diviſor conſiſts of ſeveral a 


parate them from the figures with a daſh of your pen 
or pencil; and alſo remember at the ſame time to cut 
off as many cyphers or figures in the Dividend; then 


at all, and you will 3 the ſame anſwer. | 
Ex. ls | Ex W Ex. 3. 

Fi 

TI 


ee eee W 


9250 Af. 1369 Auf. Aal. 6979 


Here I cut off all the 3 in the Diviſor, and # 
many eyphers in the Dividend, and divide only by the 


it. As in example z, there is oa HO which 1 
55 Tyrh, 


Parts. 


tiplied together will make that number; ſo here alſo 
you do the, Tame, on 4 with this difference, that you 
ea 


| the laſt Quotient is the anſwer, So if I divide by 48, 
I divide the number firſt by 8, and then that Quotient I 
divide oy 6, and have the Nope: anſwer, Sc. 


ad. 88 * SPS 


Of DIVISION. 09 


Tyro. This is eaſy enough; and now, if you pleaſe, 
I ſhall be glad to know what you mean * * of 


eee 1 6—— ot 


SECTION. b 
DIVISION of rana. 


bib. FNIVISION of Parts is the dividing by 
any two ſingle figures in their parts, which 

2 figures multiplied together will be _ to the Di- 
viſor. 

Tyro, I do not rightly rome ol” 

Phils. You remember, 7pro, in + of Multi- 
plication, 'that when any number was given in the 
table, you found two ſuch figures which, when mul- 


here divide by them inſtead of multiplying.  - Thus fup- 
poſe T was to divide by 24. by 32, by 48, or by 72, I 
firſt divide by 3, then by g; for 3 times 8 is 24, and 


Exampun nt. | 


Divide 16488 &y 24. Here oh times ES is 24. 


. 


Firſt by 6) 2748 S $6: 


| ——— 


Then by 4) 687 Quetient by 24 


„„ n DIVISION. 
5 EA 2 


Divide : 3 by 72. 6 times 12 is 72 


— — 


" Firſt by 60 4 Quotient by 6. 
- Then bye 5 1753 Suso 70 


TY I underſtand you; chis is only then/the reverſe 
ot ultip eprom SF 

' Philo, Nothing more, as you ma more inly ſe: 
by NO NE . 7 * pl hy 


„ 2. of avidin 3 Mons v. 


= 5 Diviſion of money is juſt the reverſe of multiplicatin 
of money; for as in queſtions of Multiplication, the mo- 
ney is enereaſed ſo man) times according to the given 
number, ſo here the money is decreaſed, or divided into 
as many parts as the given number is. 

It will be eaſier to your comprehenſion to take an 
example in Multiplication, and prove it by Diviſion. 


If relleofi tl a a What coſt 40 ells? 


8 . 
1 2 5 e 1 4% „ 
4 | 2 PRO OF 1 b 
= 1. If 40 ells coſt C. 47 - 6 - 8, what coſt 1 ell > Wd: 


lere I divide back by the ſame figures I multiplied 
= by. carrying the pounds to the ſhillings, and the -. 
mainder of the ſhillings to the pence, doing by twentie 


| andby twelves as in Addition. : 00 


f * 


A. } 


ty e a 

mea by 9) Fer, 0 
8 1 Pricsof 1.4 | 

| Here 1 divide firſt by 5; ſaying, the 5's in 47 is.9 


times 5 and 2 over, which is £. 2; this C. 2 ] carry | 
to the 6's and it is L. 2.- 6, or 46 5. then I ſay the 5's 


in 46 is 9 times 8 is 45, and over, that i is 1 ſhilling, 
which I carry to the 8 pence, and it is 15,84. or 20 


pence, then 1 ſay the 5's in 20 is 4 pence. Now I di- 5 
vide this C. 9 9 4 by 8, ſaying, the 8's:in g is once, 


and C. 1 over, which I carry to the 9 ſhillings, and it 
is C. 1-9 or 29 ſhillings; then I ſay, the 8's in 29 is 


3 times 8 is 24, and 5 ſhillings over, which I carry 
| -to the pence and it is 56. 44. or 64 pence; then I 
| fay the 8's in 641 is 8 times. So is the price of Tell 
4.12383 as ro alſo by the Ws of Multi- | 


amore, 6.5, l 
13 | * 8 


i Ex AAALE2Z 2. 


. 1 ET 98 — 4 —0 be divided among 56 poor” | 
widows how much is the ſhare of each ? ] "0 


by 7) £: 88 — 4 —0 Here 7 times 8 is 56 


by 8) $2 — 12— 0 ſhare of 8. 


Anſ. 5 ſhare of each. 


* 


If you and the nature of multiplying any ſum 


by any figure, you ſee you may * 3 divide it 


back again. 
Dro. Sir, I ſee the way of working it very plain . 
Have you any thing farther to. add? Wi f 


Phils. Nothing more as you ſay you are r -"F 
al * queſtions for to ee, you. — 


. a 
. » « £ * 
2 4 : 


- 
TEN 2 OI" * * 
K 2 — PP 


3˙ * eee Py 79.7 ww 7424» 4 ands 6 
"remains, 4 


:  - o * 
* * . . 

. Tf z 1 x 8 4 3 18 * * 
£ *%* 0 

* 

* N * 2 1 

> "gy ©: 

I x 


9 4. 4 


20. (or 60) poor perſons, to be paid every Chriſtmas 
Day ; > how much is each to receive? 


«... & REDUCTION. 


a», 1 15 


a0 thb. 3. Qumavions't0-exe x 


> rien. 


OP Pille 822306485 by 171 5. 47 4794796 
2, Divide 150348045 by 288. Au. 5275 3. a 


5 . i * * 


v0 8 f in Monty. 


"Th Divide 10. 167. 84. Into's 5 parts. Aue 7s. 44. 
2" Divide 4h. 85. 14. L into 9 parts. Au. 9% 


3. Divide 2517. 55. 4d. into 32 parts. Anſ. res 9 d. 2. 
4. A Gentleman left by will 100 pounds among; 


17 leave this laſt queſtion wholly for the learner to 
ao. And now, Tyre, you are come to that rule, in 


©, which you will exerciſe all the other four; therefore, if 
you be not perfect, you will be at a loſs very often. f 
| -: 
D. A LOG U E. , 
b 
SECTION 1. 4 
o REDUCTION. 

01 Oro. HAT is Reduction, ond what does it teach? 
8 Philo Reduction is a rule compounded of as 
All the fore eins rules, being a proper exerciſe for the e he 
better perfecting you in them. It teaches to reduce T 
things of one denomination into eee . is oe 


excellent uſe 3 in 9 4 of life. 7 
N 


4 * 
** 8 


far? 


x — 


/ REDUCTION. 112? 
Tyro, How many parts is this rule divided into? 
= Pio. Two. I. Reduction aſcending. 2. Reduction 
deſcending. 2 WE, 
| Tyro, what do you mean by reduction aſcending ? 
Philo, Reduction aſcending is when things of a ſmall 
are reduced, or brought into things of a greater deno- 
mination ; as farthings into pence, pence into ſhillings, . * 
ſhillings into pounds, or ounces into hundred weights 
And this remember is done by: Diviſion 72 dividing 
by as many of the leſs, as make one of the greater de- 
nomination. „ y, 7 AM . AE 3 a „ ; 1 . 85 
Tyra. What do you mean by reduction deſcending? 
| Phils, Deſcending is juſt the reverſe of the other ;. 
for by Reduction deſcending, things of a great are re- 
duced or brought into things of a leſs denomination; as 
pounds into ſhillings, ſhillings into pence or farthings; 
Cuts: into pounds, tons into quarters, miles into yards, 
yards into inches, and the like; and this remember is 
always done by Multiplication only, by multiplying the . 
greater denomination by as many as it contains of the 
leſs denomination.”  _ + b 
Bro. Then I find Reduction deſcending is the.cafierof 
the two, as it is performed by Multiplication only. T 
S Philo, It is ſo: and that is the reaſon it is commonly * 
taught firſt. 8 | FE 


, 1 : N | 
Note, I ſhall prove every fum of Reduction deſcending: 
by Reduction aſcending, and then you will ſee the na. 
ure of both, Stine Ei oh | 5 > | 


1. Of Renvcrion, deſcending, 


Tyro, How do you fay this is performed 7 .  _ 
Fil. By this rule. Multiply every denomination by 
d many as the next leſs denomination contains, and you 
WT Pave the anſwer, which is called Reduction deſcending. 
Then to prove the work, divide back b the ſame figures 
Jou multiplied by, and this is called 4 — 
A few queſtions will _ it plain to you, 


1 


4 


Ws 2 


14 Of RE D UCTION. 
Nl. 1. In 13 pounds how many mig 4 
e 20 filling i in a 4. 
Auſ. 240 ſhillings. 
P R OOF aſcending. 


Bs In 240 ſhillings how many L. Sterlin 
Here 1 divide back by 20 as before 1 multiplies, 


| 20) 2400 ſhilling, 
| 4. 12 4... 1 
| Here Teut off the cyphers in me Divifor and Divi? 


dend with a daſh of my pen, _ Keule "yt two o only, and 
ine ariſwer is 12. 5 


Que. 2. In '£: 23 — 14% how many aue and 
pence? , 
L. 23 = 14 


Firſt Th ” ET take in i the 14 
5 
"Phew ha ved . | 


5688 pence, 


: 
— ——_—————_—_a— y — Es A. 
7 . 
— * 


PROOF. 


In 5663 gg how W thillings 1 Pa Sterling ? 
Divide by 12) your pence 


r ae le killings 


< 23 — 14 as above. Ker 


\ Pd 


Of REDUCTION, 115 
Here 1 divide by 12, and it brings the pence into 
| ſhillings; then 1 divide by 20 cutting” off the cypher, 
| and cutting off the 4 alſo; then ! divide by 2 only, 
| faying, the 2's in 4 is twice, the 2's in 7 is 3 times 2 
and 1 over, which 1 J place before the figure 4, that 1 
alſo cut off, and it is 14 ſhillings. 1 
This is a general rule; obſerve, that when you cut off 
any figure, or figures, what remains in dividing muſt be 
placed before them, and is the true remainder. 
Hyro. This is very plain I own, 
Philo, Then we will proceed to Pueftion z. 
Quel. 3, In 4 45.— 17 — 64 how many ſhillings, 
pence, and farthings ? e TT vl ee 
. 725 
28. 


* * 4 


917 ſhillings _ 


o 


11010 pence _ 
40 


Auſ. 44043 Farthings 


Here I multiply L. 45 by 20, and take in the 17 ſhil- 
lings, ſaying, o is o but 7 is 7; then twice g is 10, and 
the 1 by the fide of the 7 ſhillings is x1, that is 1, and 
L carry 1; then twice 4 is 8 and 1 is 9, which is 917 
thillings, Again, 1 multiply the ſhillings by 12, and 
take in the odd ſixpence; and laſtly I multiply the 
pence by 4, and take in the odd 3 farthipgs, ſo is the 
work done. "Ob 6 


F4 


+a © REDUCTION. 
| ©4116 143; 08 


P R O OF by Reduction aſcending. 


In 1 5 farthings, hom many pence, ſnillings, and 


Mn ſterling ? 


Here I divide only back b. dhe ene figures I multi. 
* by, and it is done. — ; 0 


Divide dy 4) 44043 r 


— — —— 


_ by 12)1 1010 pence, and 3 farthipgs over 


by 200) 917 ſhillings, and 6 ben te over 


3 


Pe 45 — 17 — 64 as above. 5 7 


HDyro. I underſtand it very well indeed. 
Philo. Then I need not inſtru you any more tl 
ſome difficulty offers. 
Quel. 4. In £.99 — 19 — 117, how many ſhillings, 
pence, and farthings ? 
4. 99 — 19 — 117, 


Multiply by 20 
; 10999 millings 
. by 5 
223999 pence 
2 3 


232953999 farthingss 
. ; VV * 


— 
. 
£ 


| 
| 
| 
| 
| 
| 
| 


Of REDUCTION. 17 
| In 95999. farthings, how mary Renee, Aae and 
| pounds ? e teata 
Divide by 4)95999 beruhe 8 NN 
by 12)24999=3,” 9 02 2 


„, 


1 9 10 f : 
In 30 n how many ſhillings and pence? 


” : 
m 4 
ts) ls oY, : 
n ie 2 8 —— — . * 1 7 
——— — 2 IT D IT, — — : — = — 
PLES Cs ALA 2 
— 


o guineas _ 805 
5 * make 1 e 


* « 
* 4 1 * 1 
*r n — — N — r 
—qꝓuꝛ .. —- IA Is a IE i PO ABL> . — 


630 ä 
9 . N 
7560 pence - 

PRO 0 | 


12 7560 pence, how many ſhillings and guineas 2; 
120786 pence 


21)630(z0 rer Ai 


eee eee, 
* * 


And 5s you be, T ro, that any ſum, of any name: 
| ® denomination. may be Frances to another. is 


* — 4 N x : 

5 - 

1 + 1 : =" 4 8 
5 x * 8 7 4 1 Cc 
* * * 
7 AS : » 
a _ 
R 


1s REDUCTION, 


Nas. 6. In C. etz ſhillings __ | 
ſhillings, ie and — 4 5 5 vs: 


C. 15 | 
Moleiply by 4 the crowns in a . and count the 
— i. for 3 crowns, ſaying 4 times 2 
Crowns 1891 is 8 and 3 is 11. 
| _ — + ctown | 
Shillings . | 
: 1+ groats 1 ane 
— 
Groats 28368 
| z penee is 4 groat | 


\ Pence 113460 Anfe 


PROOF. 


In 1r3460 pence, how many pros, | ili and 
pounds ? 


Divide by 41113460 pence 1 0 
+43 28365 groats . 
by 5) 9455 fhillings 


« by 4) 1891 crowns we 1 


* 7 


Go l crowns over, vis, 1 5 millings, 
e 41014 above. | 


Nate 1. To wits paiikh3 into pence at one operation, 

multiply by 240, becauſe 240 pence make 1 pound. 

To bring pounds into farthings at 1 operation, mul. 

_ tiply. by 960, the farthings in a pound, On the 
contrary, : 1 
f 


RED TIN ug. 
Note 2. To bring pence into nds, divide * 240 
| to wing farthings into pounds, Ade by 960. 8 


AVOIRDUPOISEWBIGHT.. 


Nut. 7. In 17 C. 3 . * . how many can. 

| $75. an and 46. gta rant £162 
f N 1 

| 33 $- BS 
| by 477, make 1 Cay 
71 ate I D by / + ___ take in 

dis the odd 3 quarters ; then I multiply 

by 28 l 197, by 28, an take in the e 


— and the work is done. 
8 | 
1 0 - 
2003 Ibs, Anh. : 
: | | ö 
P R o o r. | 
1 „ | 
In 2003 8 weight How! many uarters of hun- 
dreds and hundred weight 1 | 
43 | 17 . 3 — - as before 
28 6 | 
15, . over 


F6 


120 07 REDUCTION. 
2 825 E In- 17. 3 grie 15, how (many gre, th, 


5 — | 


. ri. iS . BE 


I 25 —2— 
| 1 8 ' Note The Abele h is very 

W 5 u in many caſes to reduce hun- 

71 97. dred weights Into pounds, being both 
28 ſhort and expeditious, viz. 

— * Set down the hundreds 4 times, 
573 under one another in the following 
143 manner, and add the odd pounds bes. 

— ſidles, gives the anſwer. 


16 17 Car. 
— 17 0 
12018 17 
2003 | 5 
„ | RP in 3 gre 15 /6, 
. o. Au,. — | 


. 2003 /b, *. 


* See a ſhorter way than either of, ama m *. 1. of 
Tare and Tret. 


5 * 0 65 3 
8 Ounces, how many 165. gr.. and Cant. 


Divide this back again by 16, 28, and 41 and youu 
will. have 17 Go 3 72 15 46. 


TROY. 


ot lt Bn 5b 


0 PROY-WEIGHT. | 
Qual. 9. In 523. 2 0%, 14 * of ver, how 


many ox. dts. __ er.. | 
= EN 4. eg. dats. 5 
5 — 2 — 1 ö | 
12 on, 11 b, rn ba 12 and take in 2 ow. | 


FAO cab b 2 b. | 
20 dts. 1. ex. by. 20. and take in . aun. : i 


* F 
e 


1254 diwts, 


| 24974, 1 dun. by 24 | 
| 5016 „ - 
2508 3 [| 
joog6 0 Grains 4a. | | | © * = 08 


| 
Divide back by the ſame Agtires; 24, 20, and 12, ll 
and have a regard to the remainder, you'll find it 5 5. Ui 
2 0%, 14 dwts, Do you now underſtand what has been. © 
ſhewn you ? | | | 
Tyro. I do very well; and I can ſee that Reduction 
aſcending, is only the proof to the other, and that they. 
prove one another in every reſpect. » 1. 
| Philo, If you are perfect in what I have ſhewn r 4 | 
| there is no occaſion to run through all the weights and 
meaſures, for they are done after the ſame manner. 
Pyro. I know it, Sir; but every example is a. freſn 
encouragement, 1 1 
Philo, True; and I am as . to give them. 9 


DRY. 


1 
3 
L ; 2 
, 6 F 
«MP 1 9 25 1 7 * 
1 Lee n mm, — — — \ — _ . : 
: — 2 2 n * * 
* 90 
— . — — K * —ů — a> 2 


K 8 8 22 e 
N 5 Xe 88 
p Fo 
2 
— Z s 


© 


u OF REDUCTION. 


_DRY-MEASURE. 

"Rue. 70. In 24 loads, 15 buthels, how many buſhels 

and pecks? „ 

„„ 

40 buſhels x load, mult. by 40 and take in the 15 buſh, 

+ 5 N 
2, -  _ __ + $5.4, peens © buſhel 

| 2300 pecks Anl. 

PROOF. 

In 2300 pecks, how many buſhels and loads? 

{0 Divide 2300 by 4, and that quotient divide by 4o, 

=— and 15 will remain; which is 14 loads, 15 buſhels, 

LIQUID-MEASURE, 


| 0 — 5 We 12 hogſheads of wine, how many gal- 


„ 


12 hogſheads . 
by 63 gallons in x hogſhead of wine 
36 
72 


86 gallons < 
dy 755 pints 1 gallen 


. 6048 pints 40. 


PROOF, 


Of REDUCTION. 123 
PROOF. 


In 604% pints how many gallons and hogſheads 5 


Divide this back 8 8, and 63, 1 
have juſt 12 hogſheads 


B E ER MEASURE. 


Dueft, 12. In 18 butts of beer how many hogſheads 

and gallons ? a 
18 butts 

by 2 hogſheads 1 butt. 


36 hhds. 
by 54 gallons x hogſhead of beer. 


144 
180 


1944 gallons Anſ. 
PROOE. 


= I 1 gallons of beer, how many ho FAYE | 
4 Aus. 18 butts 1 5 4 E 


CLOTH- MEASURE. 


Nuh, 13. In 26 yards, 3 quarters, how many war. 
ters and nails? 


Tard. 771. 
* 
by 7 4\quarters I yard, aki take i in 3 gr%- 


10) gre. 
4 nails 1 gr, 


4 nails. 


v 


— 


. 
. 
5 
＋ 
. 
n 1 4 
e - R > 
Pg. s , 
4 9 8 . 1 N __ . 
* 8 7 "Nr" MW ey 6 ds 2 7 2 5 4 " 
PC — — r a — — 2 
— re ER N - bs f - V J 4 64 — 


- 
& . 
WE . 
8 * x 
WELL 4 : "oy : 
* . e * n 
_ — — Nm ———]7˖1ͥʃ1iʃeêÄ . r 7, 


4 ates» 29HY=v 
. 


os 


— 


p RO OV. 


=  OREDUCTION: 
PROOF. 


In 428 nails how 1 many quarters ads parts af. 
5 428 by 4, and then by 4 again. 45 26. 
8, 3 rs. 
Note, This, and the. two. followin g queſtions are of 
great ſervice in the Rule of Three Dire& ; where it is 
often required to reduce yards and ells into quarters, 
and the contrary. 
Duet. 14. In 26 ells ann, 3; quarters, how many 
quarters and nails? 


1 55 278. 
s and take in 3 qrs. 5 ars. 3 ells engliſh. | 


143 q rs. 
1 mails 1 qr. 


„ 1 BS; nails 
ro 


In 532 Sg how many quarters and ells Engliſh 25 
Divide 532 by 4. and by $2 your _ 26 ells Eng · 


ſb, 3 qrs. 


1 
2ſt. 15. In 26 ells Flemiſh 2-quarters boy many 1 
* quarters and nails? 5 4 | | = 
V 927 
| 26.—. 5 | N 
be A 1 ell Flemiſh, take i in 2-9 s. wy 

by... 4 nails 1 qr. 


ene, 
N 0 __.. . PROOK 


Of REDUCTION 125 
PROOF, CO 


In 220 nails, how many quarters and ells Flemiſh 2 
Diude 320 by 4, and by 25 ana have a" avs TW 


miſh, 2 MY ve 
S LONG-MEASURE. 


Nel. 16. In 927 miles, how many yards, feet and 
| inches ? 


1 
Il 


* 


| 927 miles | 
In 1 mile are 1760 yards „ 


— 


6 5 „ $5620 f 1 \ | 
5 


1637 N yards 
3 feet 1 yard, 7 


P — — 


4894560 feet. 


58734720 inches | 4 

PROOP. | | 

| Ba? 587345 20 inches, how many feet, — and 
Divide back by the ſame figures you'll have at laſt 
927 miles, Yo. 


I . I ſhall give you a fuller example in this rule, 
ben we come to compound Reduction, there being Di- 
vifion N when you are to brivg rods into * | | 1 


i: 
nn eee 
— — 2 . 


LAND- 


1e Of REDUCTION. 


Eo 
% 


144 inches 1 foot" © 144 


LAND-MEASURE: 


Que. 17. In 54 acres, how many roods and poles ? 
acres 


54 
4 roods I acre, by 4 or multiply 54 by 160, the | 
——— - rods in an 10 Town | 


5G N 7 
40 rods 1 008, by 40 ic} 
rods "$640 to 
: RO Gs 


'In 8640 rods or 1 how many acres? _ 
Divide by 40, and then * 4. or divide 8640 by n tho. 
and it gives 54 acres, | 


SQUARE-MEASURE. 
Queſt, 18. In 217 ſquare yards 5 feet how many 
ſquare feet, inches, and ſquare-quarters ? 


Square Yards Feet 
ALY. — 5 
9 ſquare feet . by. 


1958 ſquare feet 


= R 
281952 | 


44112 2 ſquare quarters. 
W RO Or. 


* 


U 


 _O REDUCTION. 127 
F: R O O F. 
In 4511232 ſquare quarters, how many ſquare inches, 
ee 1.1 
Divide this number back by 16, yeu have ſquare 
inches; then by 144, you have ſquare feet, and laſtly, 
by 9, you'll have 217 yards, 5 feet. re 
Mete, That 12 times 144, or 1728 ſolid inches, make 
a ſolid foot; fo. that you are to multiply ſolid feet by 
1728, to bring them into ſolid inches, and on the con- 
trary, to bring ſolid inches, into ſolid feet, you muſt 
divide by 1728, | | 
Se ito, ene be BY BB. 


9ueft, 19. How many days, hours, minutes and 
ſeconds are expired ſince the birth of our Lord and Sa- 
viour Jeſus Chriſt, ſuppoſing it 1752 years 217 days, 
17 hours 35 minutes, and allowing juſt 365 days 


to a year. ; 
"OWE: Years Days Hours Min. 
1762 — 217 2.37 == 33 


(ns) 


4 0 


Days in a yea, . by 365 take in 217, ſayin 
; times 2 is 10, an 
8767 7 is 17, c. in the 
10513 next 2 figures, 


5258 
| | Ee” 39697 days 
15 5 24 and take in 17 hours. 
| wk , 
2558798 
1279395 


15352745 hours 1 
50 and take in 2, min. 


: * 8 P 
921164735 minutes 


4. fe 88 8 or moments 
OL En 


38 OO REDUCTION. 
5 PROOF. 


1 > £ 


| FI $5: 55 34100 fronds, how n many minutes, e Hours, 
ears? 
IH Bride by by 60, 60, 24. and 365, and you will find | 


1752 — 217 days, 17 hours, 3 „e Fl 
More, According to your tables in time, 365 

days 6 hours make a Soc therefore, as many 
F as are given; you muſt: * nem 
| them to the hours. eee 


' v 20 


Qt. 20. If a lad be juſt 12 years old, how mam 


hours + are "nee 7 ? 


—— 


4380 dss 72 odd hours in 12 years 
24 71 8 2 ws | 7 WY 5 ; 


; 1720 5 e 
e | N 
| 105120 hours Ber! 
add 72 odd hours — 
203192 | 65 += = * 5 


„ nee 


0 Note, Though I fot 365 under 12 yet I mul 
$0 by 125 e it is done i in one line. : 
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sECTION u. 


of Courouny REDUCTION: 


T HY. do you call this Compound Reduction: 

| Philo. Becauſe it is 1 of Mul. 

N 0 and Diviſion, and cannot a CAR 
0 6 

Dea. What is its atlas uſe ? 

"Phils It teaches us to reduce any fort of foreign 
money into pounds ſterling, and the contrary ; fo that 
it is uſeful in all buſineſs and ue as appears by the 
following tables and examples. 


A ſelect ALPHABETICAL TABLE of Foreign Coins, | 


Yo.) 


n Value Sterling. What Country. 5 
Abaſnee . — — 16 Pence _ Perfia 
Afar =— — — -— — 6s. 84. Ditto 


en” — — 3 Farthings Tarky - 
Beſſe — 3 Halfpence- — 

| Capan =— —— -— — 3 Pence F£#aſt India 

| Capeck — — — — 1 Penny Muſcovy 

| — — 30 Shillings Japas 
Chriſtiana ———— ——— 16 Pence Saweden | 
Copltake —— — — 1 Shilling Germs" 
Cruſado — — = — 65. 2 d. Dito 
Ditto — — 25. 104. Portugal 

A Crown . — 43. 64. France 
Ditto — — — 554.36. - Florence 
Ditto — — 7, 64. Nenn, 

Ditto — — 1. 2. Barcelona 
A Dina — —— 11. 10% Aleppo 
A Dollor — — — — — 4s. 64. Tah 

A Lion Dollar — — 4 Shillings Aleppo 
A Croſs Dollar — — — 4. 24. Holland 
A Specie Dollar — — — 5 Shillings Dizzo 
A Zealand Dollar — — z Shillings Ditto | 


Old 
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ä Sterling. Country. 
Oli Philip's Dollar — 5;'Shillings Holland 
Leopold s Dollar —— — 4s. 3 4. Ditto 
Rudolphas's Dollar —— — 45. 44. Ditto 
Prince of Oranges Dollar — 45s. 44. Ditto 

Maximilian's Dollar — —— 4.5. 5'd. . Ditte 
.Ferdinands's Dollar 47. 3x. . 
: Dollar . —_— 2. * Ef s Danmteick 
Dollar — — — — — — 25. 34. Sweden 
A Rix-Dollar of the Empire 4s, 8 4.2 © Germany 
A Ducat — — 4s. 84. Hungary 
Ditto — — 55. 34. Poland 
A Palentia Ducat — — 55. 34. Spain 
A Saragoza Ducat — =— — 5. 64 Ditto | 
A Barcelona Ducat* = * 6 Shillings itto 
Ducat — — — — 5 Shillings Maple, 
A Ducatoon — =——— 6:.. 3d.5 Holland 
A Piece of Eight in common 45. 64, Spain 
A Mexico Piece of 7132 — 4 s. 6d. and 
4. $4.5 Ditto 
A Peru piece of ditto + — 4 5 * Ditto 
A Flori ! — 4s, 44. Ditto 
Ditto OE OO 1 — 
Ditto — — — — — — — 2 Shillings Holland 
Greven . — Shilling Muſcovy 
Guilder, or Gilder —= —— 35s. 8 4. Germany 
Ditto Gold — —— 145. 94. Dito 
Ditto Nuremberg ———" 7. 14. Ditto. 
Ditto — — 7 Shillin n 
Ditto 818 Pence Dastici 
A Harpur———— — 9 Pence - + Triſh 
A Livre is 20 Sous w—18 pence France 
A 44. not . 
| current England 
Ditto — — — — — 16 Shillings Denmark 
Ditto; —— 2 Shilings Germany 
Mark-L ubs fſß⸗.ſ—— 35s. 94. 2 Poland 


le e 


for 
com 


lil 
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1 8 Sterling. Country. 


MIl-Ree (is 1000 Rees) — 67. gd. nearly Portugal 


A Moidore, marked 4000, or 


4 Times 6s. 94. VIZ. * 2- Shillings | _ Ditto 
An Obb or Cobb z a Harpur 44. 2 Trifp 
A Pattacoon, or Pettavoon 45. 84. Spain 


A Ruble —— — — 1oShillings Muſcouy 
8 5 Shillings "7 gh 


Timph  ——— — — 7 Pence Poland 
Ti — — 2.6. 34. China 
Jari! — 5 Pence. Sicily 
Toman Gold —— —— 31. 67. 84. Pera 
Zachin — — — 7. 64. Venice 


Aas follows another uſeful table. | 


ATABLE of the juſt weight of the cuſtomary gold | 


coins uſed in England, 
| | | dwts, Grains. | 
APort 9 — 5 Vote, 1. Theſe all nigh 
2 Port — 14 ſomething more than is ſet 
A Moidore — 22 down in the table; but 
7 Moidore 3 — II as it is fractional parts 1 
Guinea 5 — 9 have omitted them. 


1 Guinea 2 — 16 
APiſtole 4 — 8 


for e, If a guinea don't want 48 7 grains, a 
re above 9, and a ſix and thirty above 12 grains 

< f weight, you may ſafely take them. 
Note ; Scales and weights for this purpoſe are e made 
by Mr. John Kirk, in St. Pauls Church- ard, London. 


Two. Iam obliged to you, Sir. | 
Philo, And now, Tyro, I will give a variety Galfclent 
for any careful learner to do any quſtion relating to the 


| common courſe of buſineſs ; But before you begin, I 


— 


"ho | would 
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would deſire you to mind the two following obſer 
| tions, 


Oui 1. When ny fum ot cndhey, or any 
weight or meaſure, is to be brought into another ſum | 
of a different name or denomination ; then always re. 
member, that before you divide, you make the Diviſor 
and Dividend of the ſatne _ zu is, if Gr. Divi- 
dend unds, nce, yards illin „ Oc. your 
Diviſor 17 alſo 200 the fins name. 2 l 

Ob/ervation 2. Take notice likewiſe, that your Re. 
mainder is always of the ſame name as your Dividend 
and Diviſor, be it what it will. IT heſe obſervations pt 


7 ui memory will be of great ſervice to you in the Rule of 


Three Direct, andi in all common rules. of arithmetic, 


1. Qyxsr10n in Compound Repvcrtos: 


0 324 Moidores, how many Pounds ? 


324 moidores 
1 Moidore 27 TP 


8 2 2268 
— % 
. 1 5 4+ 1 | 8 


Shillings 2[0)87418 fillings | 
ny 437 — 8 ſhillings 


2.A merchant at London delivers to his correſpondent 


| 4 . as much broad-cloth as comes to . $47 - 14 73 and 


he is to receive the ſame in. croſs * at 4. 24. 
| each How many mult he receive? | in 


« | 
5 | I 4 5 
5 - hs | Kali, 
6 x : b * 5 N f 


nt 
ind 
24, 


le, 
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Rule e * into pence. and divide * the 
pence in 1 dollar. 


FF 4 41 
4 5 W 
WW. — 
C — 9911 
50 | . 


rene i a dollar 5 pence 


. 46469. croſs dollars, Abbau. 


3. How many cruſadoes, at 67. 24. each muſt be 
paid for 1000 guilders of Nuremburg, at 7%. 14. each ? 
5 e eee, Guilders * 
unde 6—2 85 ee, 
12 —ê 7 1 guildet 
oh 74)85000(1148 12 

74 pence 74 A 1 

— 85 pence 
110 ” 
74 


360 
296 
| Hs 
57 9 9 


48 pence 


8 1 148 cruſadoes and 4 ſhillings over. 


Farthings in 1 dollar 205)1680746(8198 R. Doll. 4»/. 
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n , 4 How many rix dollars, at | 
may Ireceive for C. 1750 — 15 — 67 Sterling? 


4%» 


| Rule. Bring the Sterling money into farthing and 
divide by the farthings in 1 dollar“ gs, | 


Po | ng COMO - TS” 
— | 35015 ſhillings 
0 12 
— | 420186 pence - 

205 . 


1640 and 156 farth. or 
PEE NY 39. 3d. : 
4107 

205 


2024 

1845 
13296 
1640 
——— 


by 4) 156 farthings overꝰ 


_ by 12)3g pence 


3— 3 pence 


Gyro, The Remainder I fee is farthings as well as the 
Dividend; and I ſuppoſe you divide it by 4 and by 12, 
to bring it into pence and ſhillings : do you not ? | 

_ Phil. You ſay right; and all other queſtions are done 
after the ſame manner. | | 


Que 


4. 3d. Z each, 


4 
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Queſtion 5. "Tn 276 cruſadoes, at 67. 2d. each, how 
many Hungarian ducats, at 4s. 8d. each ? 


4. & PT: 2576 cruſadoes 2 5 
4—8 74 pence in a cruſado | 

12 me i ni | 4. dz 
TORE” 6—2 
56 | 1932 12 


Pence in a ducat he 164 ducats. Arle 744. 


Anſ. 364 ducats, and 40 
en pence over, or 3s. 44. 
224 8 8 


40 pence over 
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32 6. 150 vide HALT 5». «how many French 


t 4 1 —5 
| — ö 
5 695 1 alis : 
A crown 544 | = 
2, Ty 83417 pence 
— 8 eighths in 1 penny 


433 cighths -——— 


433)667336(1341 Au. 1541 French 
433 , and 104. 1 


; ——— 
— 2563 lere I multiply the 
2165 pence by 8, and the di- 


—— vidend and the diviſor an 
1783 jen of a penny, the 
1732 remainder alſo is Sths 

— of a penny; therefore, 

516 divide it by 8, and it is 

433 10 pence, and 3 eighths 
8083 


104 


Note 1. As you do not underſtand fractions as yet, it 
may not be amiſs to give you a word or two by way of 
information. You ſee a French crown in the above ex- 
ample is valued at £4. 1 eighth, that is, 54 pence, 
and 1 eighth of a penny, which 1 eighth is called a 
fraction; the 1 which ſtands a-top is called the Nume- 
rator, and the 8 is the Denominator : So alſo + is read 
3 ſevenths, is 5 elevenths, and 43 is 3 fifths. Here 
2, g, and 3 are Numerators, and 7, 11, and 5 are the 
aac: ogy 

Nite 


EHU „ 


Note 2. The rule to work by fractions in all ſuch 
cafes as this, is thus. Multiply the whole number by 
the Denominator, that is, the lower figure of the frac- 
tion, and take in the top figute, or Numerator. 


Auel. 7. A merchant ſends to his correſpondent as 
much corn as comes to C. 1575, to receive the ſame in 
ducatoons, at 6s. 34. J each; how many ought he to te- 
receive _ oe i 


4. 4, 3 1575 
6 "3 „ 
— 31500 ſhillings 
„ : el + 
ty -5 and take in the top 
378 fiſths by 5 brings 4. into 5ths 


Diviſor 378) 1890000(5000 ducatoons 
| 1890 Anſ. 


OOO 


Luft. 8. In C. 1000 how many 7 pence halfpennies ? 


4, looo | 
20 1/7 
20000 ſhillings . 
12 | 
— — Or thus 
240000 pence 960 farth. 
<-> 1000 
Farth. in 7 3 are 340) 96000 lo 310)g6000[o 
32000 4%. 32000 An. 
G 3 N Rueft, 


rr EASTER Apr frac 


F 
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Que. 9. In 100 Portugal pieces, at 36.ſhillin each 
BOW may poynds, half crowns, and'crowns & g 


kbieces A 55 ſhillings | 


Be ay 01360 ſhillings 
1896 pounds 
| 8 half crowns 1 pound 
201440 half crowns 
7 20/ crowns. 


Here you ſee I multiply or divide always by as many 
of the leſs as make one of lie greater, according as the 
nature of the queſtion | 


8 1 So - 

5 F ; | 
* * FIST 

»+ 15 * F 1 f E 

* 28 . 0 


2288 


. 1 l : 
. 4 1 * = 
fo 5 \ < * 6 
" 
_ - : 
, * | 
2 L * ; - 
t ©» * of 
"= Roll * 
. = x. - 
2 * 
32 REES 
„ 
} : "#3 * 
1 "bs ; RE „ G 
Wo 1 1 
* 9 
4 . 
1 - ak o 8 2 
5 
= by £* 
4 . 
4 


| Groats in 1 Crown 


Ex 450! 432 moideres., how many ſhillings, 
crowns, groats, and. farthings? br 5 ROT YR 


2 


2 
o * 


W197 as moidores | 
27 ſhillings 1 moidore 
804 


Shillings in 1 crown 5) 11664 ſhillings 
3 Crowns 2332 4s, Over, or 12 groats, 
15, and take in 12 groats 
11663 
r 
| 3 930905 groats 
Farthings in 1 groat 16 | 
WT MEL 
200932... 
34992 


d WES PHE REEL SILENT 


”- 59872 farthings. IP! 


Tyro. I ſee now, Sir, the nature of the rule plainly; 
but pray how. do you manage when there is a ſum: of 
money to be paid in pieces of different value, and that 
there ſhall be as many in number of one ſort as of ano- 
ther; that is an equal number of every ſort? 

Philo. This is very uſeful. in many reſpects, and is 


done by this general rule, wiz. Add all the pieces to-⁵ 
gether ; then bring the ſum of money to be paid, and 


the ſum of all the pieces, into one name or denomina- 
tion; and laſtly, divide the ſum to be paid by the total 
of all the pieces, and the Quotient is the number of 
each, one with another. 5 


6 4 Queſt. 


* 


2 7 
* 
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3 pefices, 2 pences, pence, half-pence, and farthings, 
of each a like number, will diſcharge a debt of 
1. 335 — 8 — 4? An/. 2800 of each, 


I ſet down all the Pieces one under another, as follows: 
A ſhilling is 12 


6 . 
4 . 
3 E. 3352 8—4 
CC 
5 6708 ſhillings 
1 12 
Pence 281 80500 pence 
5 4 | 4 | 
Farthings 115] 115)322000(2800 pigces of each fort 
5 230 | 
20 
f 8 
| _ 


Here I briog C. 335 — 8 — 4 into farthings, and di- 
vide by 115, the farthings in all the pieces, and the 
anſwer is 2800 of each. e 


** "OBSERVATION I 


1. When any pieces of money are to be brought into 
pounds Sterling, you ſhould conſider what relation thoſe 
Pieces bear to a pound Sterling; that is, what part of a 
pound it confiſts of; for by this the work will be ren- 
dered much ſhorter, and you will not have ä to 

| a 7 b reduce 
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reduce the Oe into Rage But of bhi I wall ſhew 
you more fully n the al of Three Direct. 


Peſt. 12. tn Hy 270 how many nobles, at 6s, 84. 
each 7: * 


270 | * | 
3 nobles, or r3 times 6s. 84. is 1 e 


810 tel. | 
To bring nobles into pounds, divide by 3. 


Que. 13. In J. 270 how many marks, at 13s. 44. 
each ? 
Here, as 13s. 4d. is 2 thirds of a pound, I multiply 
the pounds by LF and divide by 2, as follows.” p 
, 270 
3 
2)$10 


W 


4505 marks 47% 


Po This is much ſhorter than to bring the pounds 
and the marks into pence, and have to divide beſides. 

Phil. To be ſure it is; and when you want to bring 
marks into pounds, then N by 2, and divide by 3; 
for you muſt have leſs pounds than marks, becauſe BY 
pound is larger than a mark. And thus, Tyro, by your 
care. and obſervation, you may work many ſums 
ſhorter than the common form of rules in general laid 
down; for it is impoflible (without a large volume in- 
deed, and even not then) to lay down rules and ex- 
amples to make a careleſs learner uaderſtand: But a 
diligent learner, that is deſirous. to know, and make 
himſelf perfect, will not only obſerve. the rules given 
bim, but will alſo try and contrive methods of his own, 
and is not ſatisfied of knowing things by halves. 


G 5 Quel. 


| 4 
| . 
{| 
' 


por trial. 
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Des. 11. Suppoſe a bill of exchange was accepted 


at London, for C. 580, for value received at Amſterdam, 
how 1 pounds ought to be remitted at Am- 
ſrerd [ Am:? ie wm 72 5 


73, DODUSFE9 24 - 


33—4, One F. pound 580 
12 | | 400 


Multipl. 40 pence 2340) z200|o{966- 
4 21 i 


Or | — 
L. 580 London © x: 160 0 
555 Bak 144. 
371160 „ 88 3 
. ö 144 
386—2:. — 
Add 580 16 


| a ———ů̃A 


66.2 Flemiſh, . © . Au/; 966 45 or 3. 


Do you underſtand it? HD TN 
Tyre, I do; for let the. Queſtion be,what it will, I 
have nothing to do but to make them both of a name, 
and multiply or divide by as many of the leſs, as make 


one of the greater; then the Quotient (if a Diviſion 
- - ſum) will be the anſwer, and the. remainder the ſame 


Philo, Very well; then I. will ſet you one ſum. more 


of 


Dueft. 15. A eral of an army (conſiſting of 5000 


men) after a very ſharp-engagement loſt 2380 men; but 
coming off victorious, he for their valiant behaviour, 


gave 1000 guineas to be equally divided among them, 
and the remainder (if any) to be given to a little errand- 


boy: How much did each man receive? 


Vyrv. I proceed thus: I take 2380 men that were 
Toft out of 5000; and there remains 2620 that eſcaped. 


Then I zeduce 1000 guineas into farthings, and _ 
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it 1008000, and dividing this by the number of men 
that eſcaped, wiz. 2620, I find the Quotient 384 far-- 
things, that is juſt 8 ſhillings each man, and 192 .far-- 
things remaining over, which is 4 ſhillings for the little 
errand-boy, as appears by the following work. 


The Work, 


ooo ſoldiers 
. 2380 killed 


Diviſor 2620 eſcaped: 


1000 guineas 
2h i 
— 

21000 ſhillings - 
I2 


6 
| 252000 Pence 


3 


Men* 3 = | 5 
2620) 10080 384 farthings each 
8 5 
* 40384 farthings - 
2220 „ 1 


— nn ag. 2 


1 8: ſhillings each, A8 


40192 farthings remains 


o 


4 ſhillings for the little boy... 
Nun. Very well done indeed, 


3 
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©, LONG-MEASURE. 
n 0. weſt, 16. How many furlengs, rods, yards, feet, 


Mz and barley corns will reach round the world, 
ſuppoſing” it (according to the beſt calculation) to be 
25020 miles ? 1 
25020 miles“ 


2001 


bo furlongs 
i 8006400 —_ 
11 half yards in 1 rod * * 


by 2)88070400 half yards 


44035 200 
fi 3 
132105600 feet 


| 1585267200 inches 


4753801600 barley-corns |__| 


2 According to this calculation of 25020 miles round 
the globe, 69 2 miles make 1 degree. See the note in 
page 49, Long-Meaſure. 


Miete, That 55 yards make 1 rod; but becauſe 
I cannot well multiply by 5 2, I therefore multipiy by 

II, and they are 2 yards; and then divide by 2 to bring 
V | 

#7 e ce ee Corp ine oooh 

WWD; 5 1 
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* 


Another Way. 


As 1760 yards make a mile, if you multiply 25020 
by 1760, you will have the ſame anſwer in yards; and 
if you multiply the yards by 36, you will have the 
T in : 1 


Y BY a - ; rage s nk 


1 . * 


SECTION WU 


QuesT1ons to exerciſe REDUCTION. 


1. INL. 56 how many crowns and ſix-pences? Au. 

1 224 crowns, and 2240 fix- pen cet. 

2. In 8568 pence, how many ſhillings and guineas? 
An}. 714 ſhillings, and 34 guineas. 7 | 

3. In L. 12 - 2. ſhillings, how many groats, 3 

pences, and 6 pences? An. 726 groats, 968 three- - 
pences, and 484 ſix-pences. x „ 
4. In 750 pounds how many moidores and guineas ? 
An/. 555 moidores, and 714 guineas, and 6 ſhillings 
over, | Tc . 

5. In soo ports at 36 ſhillings each, how many 

pounds, half crowns, crowns and groats? Ans. £,.900, . 
7200 half crowns, 3600 crowns, and 54,000 groats. 

6. In C. 500 how many pieces, at 7 4. 2, and pieces 
at 75. 6 4. each? Ar/, 16,000 pieces at 7 d. 2, and 
1333 pieces, at 75. 6d. each, and 3, of a piece, or 25. 64s 

7. A merchant in Holland draws a bill upon his cor- it 
reſpondent in London for 2500 ducatoons, at 6s. 24, 44 WM 
each, how many pounds ſterling ought he to receive at 
London? An}. 777 - 1 - 8. SES | | | 


| Rule, Bring a ducatoon into 5ths of a penny, (as in 

page 137) and multiply the number of ducatoons by 
them; then bring a pound ſterling alſo into fifths, (vi. 
| 1200 
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1200 fifths) and dividing by 1200, you will have the 
Le 777 ns ; that is, C. 777 one twelfth of a pound, 
or 19. 8 | „ : 


8. A rich nobleman: has villages; in every village 

- ſtreets, in every ſtreet ; bir. by, Dart bag A $2. 

ouſe 5 rooms, in erery room 2 bureaus, in every. 

bureau 12 drawers, in every drawer 4 bags, every bag 

valued at 150 guineas ; which he is going to exchange 

för . 3 - 12 ſhilling pieces, how many muſt. he re- 
eie in all!? 


Kule. Multiply all the numbers by one another as they 
follow in order, and your laſt product will be guineas. 
Bring theſe guineas into ſhillings, and divide by 72, 
the ſhillings in a C. 3 - 12 piece you'll have the anſwer, 
which is 3780000 pieces, at C. 3 - 12 ſhillings each. 


Ez Inſtead of dividing by 72, which will make a long 


— 


ſum, it is much ſhorter and eaſier to divide by 6 firſt, 


. ; TH 17 Þ 
anſwer, ©: 80 
111 


5570. Sir, 1 ſee it plainly, and will try to do them 

all, and prove their anſwers, the firſt opportunity. 

- Philo. Then I will now proceed to the moſt uſeful. 

Rule in all common Arithmetic, viz. the Rule of Three. 
Virect, commonly called the Golden Rule of Three. 


and then that product divided by 1z gives the fame 


7 


tt 
fo 
be 
m 


7. he RvuLe of Tazrz DIA EC. 742 


8 1 * 8 


1 W 
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The ing Rule of Three Direct, commonly called the 
Gorven RU IL E. 


Tyre. HAT do you mean by the Rule of Three 
Direct? | 

Philo, 'T he Rule of Three is the. Rule of proportion 
becauſe it ſhews what relation or proportion one num- 
der bears to another. | 
| Tyro, What is given, and what is required. in the Rule 

of Three? . .. 

Philo, Three numbers are given to find a fourth, 
which is the anſwer, : 

How is the fourth number found? - 

Phils. By this one general rule. Multiply the fecdad! 
number by the third, and divide by the firſt, f 

Bro. How does the proportion of theſe 4 numbers 
ſtand, or what, relation do they bear to each other? 

Phils, As the firſt is to the ſecond number, ſo is the 
third to the fourth number. For if you multiply the 
fourth number, or anſwer, by the firſt, the product will 
be the ſame as the third, multiplied by the ſecond: but 
more of this by and by. | 

Tyro. How am I to work the Rule of Three Direct ? 

Philo, By the following rule, which you ought ſo 
in wo ker by beat, as to o underſtand it. withau * 


© Iv"; 
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% * 5 
. \ | : 
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1. When any 3 numbers are. given, place them one 
after the other in order, as they ftand, and this is cal. 
| led ſtating the queſtion... 1 
This being done, multiply. the ſscond by the third, 
or the third by the ſecond number, and divide by the 
firſt, you have the fourth number, or anſwer. 

Let the three numbers be 4, 8, and 12. 


8 482 3 12 to a th number, . 24. 1 * 3 * 
8 = ©" * Notre, That 3 dotts, one over 
\ — another, thus (:) ſignify, the Word ö 
- 4996 to; and 4 dots thus (::) ſignify, 
| — or is read /o i: Thus 4: 8: 12 
724 Aa. : 24 is thus read; As 4 to 8, ſo is 
5 12 to 24, and ſo for any other f 
0 "7 number in proportion. f 
Here you ſee the fourth number, or anſwer, is 24. 
Now, Tyro, it is worth your while to obſerve what 
relation or proportion theſe bear to each other. | 
OBsEtRvVaATIiON I. | Ec 


4s the firſt is to the ſecond, ſo is the third to the 6 
fourth. That is, as 4 is to 8, ſo is 12 to 24: for 45 pe 
dme half of 8, and 12 is the balf of 24. 

P 


F : 
SAG 


As the firſt is to the third, ſo is the ſecond to the fourth, 
That is, as 4 to 12, ſo is 8 to 24: for 12, the third 
number, is 3 times more than 4, the firſt number; and 
24 the fourth number, is 3 times more than 8, the 
ſecond number. Or, in other words, thus: the third 
Wvided by the firſt, is equal to the fourth divided by 
the ſecond. And thus you'll find the proportion woo 


ny wWS Ww=e= TI 
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good, take the numbers which OT you will, as * 
the TA obſervations. _ 


On$senvarion 3. 


The ſt number is equal to the product of 5 * 
cond and third, divided by the fourth; that is, 96 di- 


vided by 24 is equal 4.  - 


Onsrnvarion 4. 


The ſecond is equal to the Product of the firſt and 
fourth, divided by the ET that "I divided by 12, 
Js js equal to 8. 


OBSERVATION 5. 


The third is equal to the product of the firſt and 
fourth, divided by the ſecond ; that is, 0 divided ” 8 
is equal to 12. 


OBsERVATION 6. 


The fourth is equal to the produ& of the ſecond and 
third, divided by the firſt ; that is, TONY by 4 is 
equal to 24*, 


Tyro, This is very pretty indeed ! And will this'pro- 
portion hold fo in any other 3 numbers. 

Philo, No doubt of that; if you will try any 3. you 
will find they will anſwer the foregoing obſervations. 

This is only to ſhew you, Dyro, the nature of pro- 
portion, _— to numbers, without any particular 
name; but as for working the rule of Three Direct, 
when the numbers are called by the names of Pounds, 
Yards, Ells, Ounces, Pence, or the like ; that indeed is 
the effect of practice, and may very foon be learned oF 
the following inſtructions, or directions. 

* See more of this in my young Algebraiſts Com- 
panion, dialogue Q ſection * 1 | E 5 


"> 


— ee oa ¶— ͤ—·wu;ĩ 
my MOEN = 
* 


numbers in their order; for I ſhall firſt of all give you 
directions to work common ealy ſums, and then ſhew 
you how to proceed when the firſt and third numbers 
are not alike, and when there is * two or three 


| DinzorIONs to ſtate and £13 eaſy : in | tha 


1 0 b RuLs. 115 Tens Dnter. 


i 


SE er I 0 *. . a. 


3168 155 wo DOE; 


28 E * , 
SY 1 $4574 1 7 8 0135 0h: 


Containing We fol duce DireQions for = 
; appar e this Ng f: als er: ve 


4 as + \ 7. 
490 121 in ü 51 ONE. 


ways 3 numbers given to. find a, fourth; 

bat! in what order am I to place them, when they are 

of a different name, or denomination ; that is, how am 
I to ſtate the queſtion? _ 

Phils. Do you but mind the following inſtructions, 

and read your queſtions over ſlow, and conſiderately, 

and you will loo know how to ſtate it, or place the 


' 

| 

= : 

7 Fro. yo U 2a ear told me, that there are; al. 
« 

P 


. 


— 


1 3 3 7 


den dnt ” 2 * „2 
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Rule of Three DireQ.; | 


a 


Firf, FO LWAYS eber that 3 3 bes 
are given, two of theſe numbers always are 


of one and the ſame. name and denomination, vix. 


either money, weight, or meaſure which two. numbers 
out of the three, muſt be your firſt and your third num- 


"ber; and the other in courſe muſt be placed in the mid- bi 
dle, which middle number will always be of the ſame 


name as the anſwer. Thus, if the ſecond or middle 


number be money, weight or meaſure; ſo alſo will the 
fourth number or anſwer be. 


"2 i 


the 
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2. If at any time the firſt number, or the third, be 
of a higher or. greater denomination than the other, 
then make them both of one denomination by the rules 
of Reduction. Thus, if the firſt number be yards, and 
the third number ells, reduce them both into quarters, 


by multiplying the yards by 4 and the ells by 5; fo. 


alſo if the firſt number be 1. and the third C75. and 


977%. you muſt reduce the Cuts. and grs. into Ibs. that 


they may not only be of one name, (weight, meaſure, 


| &c,) but likewiſe the very ſame name, viz. Pounds, 


Pence, Yards, or Quarters, &c. 3 
3. If your ſecond number be a compound quantity, 


| ſuch as Pounds, ſhillings, and Pence, or Cwts. qrs. 


and 18. you muſt reduce it into pence, or into 483. by the 
Rule of Reduction; and remember that after you have 
multiplied the ſecond by the third, and divided by your 
firſt, the quotient will be of the ſame name as you re- 
duced your ſecond number into, be it what it will. 
4. In all queſtions of the Rule of Three, where there 
is only 3 numbers given, you have already been told, 
that two of thoſe three will always be of one name, and 
muſt be your firſt and third numbers. Now it is very 
eaſy to know which of thoſe two muſt be your third 
number: for whenever a : queſtion is aſked, or what- 
ſoeyer number follows the queſtion, that is your third 
number. Thus, what coſt 24 yards? Or how much 
does 96 /6, coſt? Here 24, or 96, will be your third 
number ; and fo for any other queſtion, as you will ſee 
by the two firſt ba han, Rows: 7 
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| 7 8 211 1 
Dueft. 1. H. 3 yards coſt 7 ſhillings, what coſt 24 yards 
: 4 9 25 # 11 5 oY * þ 4 4 x 17 fr | * x 


Tata, Shill: Tard, | © | Prof, er Proportion. 
If 3—7—24 | 4 37 :: 24:56. For 
7 multiply z times 56 is 168, and 

eff 3 7 times 24 is 168. 

vide by 3168 And thus for any other 

by 200 56 ſhillings. ' queſtion 


Beef. 2, If 8 olls colt 11 Mhillings, what coſt g 


Em Skil. Bl 
If 8 — 11 — 9s 


. * 4 
: * 1 * a 

* 3 - CAA” 

1 6 
* r 6 >4F 7 1 
* 2 - £ ® = « # 

bo . k » * f 1 6 = . 7 o 

4 — — » 4 4 4 Ly 


„ 


Note, Here you ſee that the. queſtion. is aſked, 
what coſt 24 yards, or what coſt, 96 ells; therefore you 
may be ſure theſe are to be you third number. Then 
your firſt is plainly known by being of the ſame name; 
and your middle or ſecond number, muſt be known of 
courſe, which will always be the ſame name as the 
anſwer. See obſervation 1. - En, 
* 4 | 2936 Fo | 
Rule. Having fiated the queſtion, I multiply the ſe- 
cond by the third number, or the the third by the ſecond, 
and divide by the firſt, and the anſwer is 56 ſhillings, 


which is the ſecond name as the ſecond, number; m_ [ 
: 7 7 iv! 6 
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divide thoſe ſhillings by 20, and have the anſwer. The 
ſecond queſtion is done the lame, 
Tyro, I. fee the nature of it plainly ; but there is a 
way to prove ſums in the Rule of Three, by ſtating them 
backwards, is there nett: 
© Phils. Ves; and a very good method it is to confirm 
you in the truth of what you have done; for the queſ- 
tlon will/rhen de turned quite the reverſe ah.. 


* 2 | ot 2 
4 * L 


K 
If 24 Yards coſt 56 Shillings, what coſt 3 Yds? 


Yards Shilli Taran 


\ 


w 


24) "_ ſhillings. Au,. 
108 


— Wi 5 * | | * 
| „ | Ke, 7 
Here you ſee the fourth number in the original queſ- 
tion is the firſt number in this queſtion; the anſwer 
of the original is the ſecond number; and the ſecond 
number in the original is the anſwer here. „ 


? 4 2 
= . 4 * TT” 


/ 
4 


of auer 5 3 yards how many can Thave for 
Here I find. 12 numbers out of the three are. 

_ the numbe er ern 0 1 queſtion (how many) i i 

ings; therefore, illings 

bers which is thus Rated A N * 125 nes 


Schill. Yards Sil. 
If . 
New. | By. 


K-54 2366 40s Wands 


——ẽ —— —— „ ¶ . 7˙ ¹ů— 
* enn N * _ 
4 * 
1 
, 


— ap. 
* 4 \ 
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4 80 mat you ſee, by mind which two of the three 
are of the ſame name, it is difficult matter to ſtate 
any common queſtion, and others more difficult will 
naturally follow by uſe and practice. 
VD. I underſtand it very well indeed, and heartily 
thank ou. 
Philo. Then I ſhall proceed to give you more uſeful 
examples, and when any thing occurs, that you don't 
rightly apprehend, aſk me, or read the inſtructions over 
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Que. 3. If Ae of tobacco (or any other thing ö 


coſt 25. 9 d. W at coſt 255 15 | f 
21 7 8h." N we * hb - Ref? 
F3 — 2 — — 55 
n © 127 ts | 33 Send patties | 
| 765 ob 
8 
12) 805 pence 
240) 2313-9 


EET? Pate lb. Pence 
47 2805—255—33 
"2p 


2 ye 


2805)8415) - . Au. 
| $415 


O0 : p 


* The ſecond number being ſhillings and pence, 1 
bring them into pence by 1 by 12, and taking 
in the odd g pence; and after I have multiplied the 
third number 255 by 33, and divided by my firſt, which 
5.3, the * is of the ſame name ſtill, vix. Po 

—_—. 


= 


156 


| Bueft. 4. If an ounte of tobacco colt 5 farthings, 


oz. Fartb. C. gre. 1b, 


If 15 — 2—92—2 1 


* 


1 


Taos... 


28 


b 264 0. 


5 ſecond number ſtion is done. See the 


: 4)26320 farthings * 


—— 


N 12) 65 80 pence 
110 5418 - 4%. 
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which I divide by 12 to bring into ſhillings, and by 
20 to bring them into pounds, as above: and thus for 
any common ſum. See obſervation 2. 


ber alſo into ounces, 


the farthings by 4, 12, 


ſtion. 


* 


 * Note, Becauſe the 
iſt number is an ounce, 
I bring the third num- 


to anſwer it ; but aff 
I have multiplied® 
my ſecond number , 
they are all farthings; 
and as my firſt num: 
ber is only an unit (or 
1) I do not divide by 


that; for 1 neither mul- 
tiplies nor divides; [ 


therefore only divide 
and 20, and the que- 


proof in the next que- 


" Wh 
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78 5 et ir 16. 21 5 (or 264. ©) 
1 8 4, W. iſh an ounce? 5 1741 wigs 
199 M.. 1 8; + . 7 Take goler; that 


i RE MY whenever your firſt 
number is large, and 


eee, the third fmall (as in 
| . this example) that you 
, always reduce the mid- 
| —_— 75 8 dle, of ſecond number, 
6580 to its' loweſt denomi- 
4 42505 tt nation. 2 
$264) 26320 5 Aub. Ai. 
26320 7 is 
* 
83 Ps « 
a H Pruelhs 
wh 
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Que. 6. Bought a filyer cup and tankard, which 
weighed 3 /5. 11 oz. Trey, and coſt me C. 8 182; 
what did they lie me in per ounce? 
Here, as the queſtion is, What did they coſt per ounce? 


You muſt know your anſwer is to be in money; ſo alſo 
muſt your ſecond number be, and the other two num- 
bers will naturally follow, thus: A 


| | | 5 4 | So d. 
47 er. 
2138 pence 
+ , | F 
47)8554(182 farthings. Ani. 
Poe A 
— 9182 farthings 
1 55 
3765  12)45-2 
94 3% 94. f per on, Au. 
Fd | | 
o 


= 
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Qu. 7. A Gentleman has an eſtate which brings 
him in clear ( 2000 a year, and the charges he is at, 
one day with another, for houſe-keeping, and other 

expences, is C. 5- 15s, I demand what he loſes or 


Rule, See what C. 5 - 15 - per day amounts to in 
a year, and take it out of his yearly income . 2000, 
is what he ſaves; but if his expences be more, take 
os 2000 from that, and the remainder is what ne 
Oles. | | 


Day 93 Days 
5 If 1—5 15365 
5 F T 
115 1825 
4015 
| 252 9715 ſhillings 
Yearly expences Z, 2098 — 15 


Yearly expences — L, 2098 — 15 
Eſtate —= = — 2000 — 


He loſes yearly — - 7, 98— 1; A 


— 
© # 


„ 
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ft. 77 A Farmer agreed with his ſervant to threſh 
13825 In he had, and the ſervant was to receive a 


guinea inea for. every 7 quarters: Now he threſhed io all 
. 1 ne 9 * 7 of his maſter, 
at different times, by caſh and goods, 9 guineas ;. I de- 
mand how the reckoning ſtands between them. 


Rule. Fiſt, ſee what 15 loads 1 quarter comes to. at 
4 guinea, or 21 ſhillings, iT e and * ſub- 
* 9 guineas out of it, | 
5 © Loads ar. 
„ 5 gre. 1 load 


6 


2 are. 


uo) 2218 ſhillings 


— * 2 11 — 8 PI 


Servant's s wages for threſhing — - L. 11— 8 
He received 9 guineas, vix. 7 9— 9 


Due to the Servant = — L. 119 4 


Nueft, 


_ The Ruts of Tanzs Dizecr. 4 161 
Que. 9. A corn- factor ſends to his correſpondent in 
Spain 10,000 quarters of wheat, and agreed at 
L. 876 per load, and he has received by ſeveral 
remittances C. 10, ooo; what is ſtill due to him?) 
| Load 1 e * n 
111 —8—7—6—— 10000 


5 20 | ] 
„% Os 
. received looo 

a 12 | 3 
— due to him . 6750 
2010 pence | | 
; + 40000 | E 
Firſt number $)20106000 


12) 4020000 pence 


5 2[0)33500[o ſhillings 


C. 167 fo 45. 


162 The Mes of Tues Digect/ 
Que. 10. Bought 4 bags of hops, which weighed 
as under. 
| C. grs. 1b. 
No 1—2— 477 
2 : And Bee after the rate of 


1 „„ ee c guineas per Cat. what do 
1 be . Wink they come o? 
| 3 a ee 2 
| EST mA 4 . C. grs. 3. 
Tf 1 —5—5 —8—3—14 
| LEES. + 7. + DO 4 
112 5. 1 Cor, 105 35 rs. 


| 255 


12 
— — — 


T 112)1176(10 pence 


FI. 
WR", 


112)224(2 farth. 
OTE 
| 0 
_ 210)931 5. 10 4. 2 
46 — 11 10% 47 
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% Note, I reduce the firſt and third into 166. and the 
ſecond into ſhillings, and the Quotient is ſhillings; and 
the Remainder 98 1 multiply by 12, and divide by the 
fame Diviſor, (viz. 112) and it gives 10 pence in the 
Quotient; and the next remainder I multiply by 4, and 

it gives 2 farthings. | 


* See a ſhorter way than either this, or page 120, 


to bring Caves, gre. and Ibs. into lbs; viz. in example 1, 
in Tare and Tret, a Lag 5309: 0 as 


| Peſt. 10. There is a ſhip worth C. zo00, of which 
have the z parts, I demand what my ſhare is worth? 
Firſt, according to the common order of the Rule of. 
Three, I ſay, EE | 


If 32 be C. 2000 what is7. + 
| ; 7 
- 32)14000(437 pounds 
1 128 © 


„ 
16 remainder 
20 ſhillings inaL. 


# 


382)320(10 ſhillings. 
3% 1.41599 
7 
98 


is. - 
4 , . 
” a * » | 1 - 
* | ; 7 
* - 
4 ; ZY 
pe * * 


. 


) 
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Moe, I multiply the remainder 16 by 20, and divide 


by the ſame Diviſor 32, and the Quotient is ſhillings, 


Had any thing remained I ſhould now have ' multiplied 


it by 12, and divided by 32, and the Quotient would 


have been pence, &c. : 
; Nate, It often happens, that dividing by the parts is 


: both ſhorter and eaſier than dividing by the whole: 
nothing but practice and obſervation can make a man 
maſter of this; for ten thouſand rules without theſe are 


- 


of very little account. 
144 £17 + OfBSERVATS ON 


Here, according to the nature of queſtions of Mul- 
o . * . . "2 Þ& TX 
tiplication, or Diviſion of money, I perform the above 


queſtion with eaſe. i za 009%. 4 o— I 
4 
3 
Parts. . Pari. 
If 32 2 — 26607 | 
r 6 | 
x; 9 


8 times 4 is 32, Ey 8) 1400 
| i — — 


%  H'2 
* 2 1 — _ * + ; 22 


r r 0 
ee 


* 


Here I divide by 8 and by 4 ; when 1 divide by 4, 


I find 2 remain, Which 1 ealflza pounds; then I ſay the 


4th part of C. 2 is 10 ſhillings- And now you may ſee 
the beauty of Multiplieatze Hand Diviſion of money, if 
you do but obſerve it well. {ts 


1 7 
* 


Tyro. I humbly thank you, Sir, and ſee there is no- 
thing like knowing the former rules perfectly. 

_ Philo, As I ſaid before; many queſtions may be 
performed by Multiplication and Diviſion of . 


* 
- 


I 
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if they be rightly applied, and much ſhorter and eafier _, | 
than he common order of the Rule of Three. I ſhall | 
give you one inſtance, and no more, which, if well ob- 
rved, will be ſufficient ; for according to the nature of 
the queſtion, a great many figures may be ſaved as 
well as trouble. - 
Oueſt, 11. 7 box of ſuperfine tea, which 
weighed 2 3 7 1b. and gave J. 73—12—71 for it; 
what is 5 16. of it worth? 


Firſt, and common Way. 
1. e We Leno fot 


2 4, 


EZ 
#&\ 23 7 . E : | 20 4 

— f — — . . 5 9 | 

' 1472 ſhillings 


. 27671 pence 
| 4 


{$7 £28) £7] 70686 gre., I I 
; third number 
63)353430(5610 farthings 
315 3 5 
— farthings 
4 1 = 384 ; 4)5610 
. Nit ont 
12) 1402 
63 


63 2|0)11|6-10 
o Au. 5 16-105 


8 Short 
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Snort Way by Multiplication and Diviſion. of Money. 


8 lb. 
If 63 nn 73—12—7—5 


sz is. 9 times 7)368— 3— 14 


9)52— ee 10 
8—16—10f An. 


Here you ſee that the ſecond way has but about half 
the figures. . . | 
Tyre. I ſee it very plainly, and I think I am able to 
do any common ſum of but one ſtating. = 
_ Philo, Then we will proceed to Section 4. 


2 — 


SECTION IV. 


Contains ſome neceſſary directions in more difficult 
Queſtions, ſome of which require more than one ſtating, 


TJ? W am TI to manage when the firſt and 
third numbers are not of one name or de- 
nomination? 6 1 55 
Philo, Bring them into one denomination (according 
to Direction 2, Section 1.) and proceed by multiplying } 
your ſecond by the third, and divide by your firſt, a 


1 


Ruth 


Nueft.. 
Engliſh ? 


n. 
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12. If 3 yards coſt 87, 34, what coſt 96 ells 
ee 4 Ell Engliſh. 
If 3 1 5 8 
4 12 5 
5 8 — 
4320 
4320 


Licſt number 12)47520 
12) 3960 penca 
| 2[0) 3310 


muy — 


L. 16—10 An. 


Rule. Here, becauſe the firſt number is yards, and: 
the ſecond ells Engliſh, I bring them both into quarters, 
by multiplying * and the ells by 5, and: 

as * . 9 | , 


* 


: * 


H: 6 : Firſt: 


1s = TW Rb of T Dike6r, 
bn brd, b. Viiton 


S: 


Dueft. 13. If ells En liſh coſt "oy 16=10 4. what 
coſt 3 yards? 29 © , 


3 * 4 -& 


mm 5 oth. gh "Yards. 
3 1% . iS 


«iS 


480 330 ſhillings 2 fre. 
12 


39560 pen 
þ NM Fred number 


Firſt number ge 520099 pence, * or 85, 3 d. 
SID: | 9 


en 
. 


_y 


* 
aw" 


ef 4373-18 o r 2728 15 bo | 
& 444} xn; (44 a5! Tei fa 281 231 7 
8 you he: the fourth unter or Wer, hs 
ES ſame as the ſecond number i in the laſt queſtion. Ser 
the next queſtion 
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Nut. 14. If 1 buy 3 yards of holland for 85; 34. 
Ws ells Engliſh may I have for C. 16— 10, 


Here, becauſe the anſwer is to be in meaſure, 
therefore meaſure muſt be my ſecond number, thus: 


„% . 
If 8— 3 — 32——16— 10 
ao; of r 


344 


330 ſhillings 
n 


C 


50 pence 
0s 22 lf 3 ſecond number 


„ ot OP, 


Firſt number 99) 


11880 (120 yards 
95 | 


; 


* Here you ſee I do not bring the ſecond number, 
yards, into quarters, as I did before in the other two 

| Queſtions; for it is better to work with it as it is; be- 
cauſe it faves a great many figures, and the anſwer 
will be 120 yards, which I reduce into ells very eaſily, 
by multiplying by 4, and dividing by 5 and if yum 
conſider all the three different ways of working this 
queſtion, it will be of great ſervice to you. Þ 


. 
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Nel. 18. A draper bought 12 pieces of holland, 
each piece containing 23 ells En . and gave after the 
enn, ae 


Firſt 23 ells 1 piece. ; 
- 12 „ 12.0... 


4 
. o 


76 ells in alt 


Ell FI. e 
If 


I a —3.— 27 
3 rs. 1 ell FI. 12 WT 8 


3 qrs. 40 pence 1380 qrs. 


3)5 5200: 
— 12)18400 pence 


lo) 15313—4 
Le. 76—13—4 Av. 


r. Iam obliged to you; and now, if you pleaſe, I 
at one. 
"ih Witk all wy heart; I like to ſee you. in this 
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| Burſt, 16. A. woollen draper bought. 4 packs of 
cloth, each pack containing 3 parcels, each parcel 6 
pieces, and each piece 40 yards, and gave 3/. 10s. for 
every. 6 yards one with another; what do they come to? 
Fyro. Firſt I ſee how many yards there are in all, by 
multiplying them together as they ſtand thus 


4 packs "ard 705 5 Yard: 
„ 6— 3—10— 2880 
— 3 | 20 70. 
12 parcels — 4 
6 | 70 6)201600 ſhil. 
72 pieces ; | | 26) 336olo- | 
0 —— | 
i. 6 REL | 1680 rf: 
2880 yards in all 


Philo, Very right; and 20 N this ſum ſe- 
veral ways at leifure, which will of ſervice, Firſt, 


J. 3 - 105. every 6 yards, is 115. 8 4. for 1. yard, 
Therefore ſay, if 1 yard coſt 11 s. 8 4. whiat coſt 2880, 
and it will be the ſame anſwer. And again, you know 
2880 yards, at 1 pound per yard, is 2880; therefore ſay, 
If 20 ſhillings be 11s. 84. what will C. 2880 be; and. 
you will have 1680 for anſwer, as before. 55 


. 
4 


27 2 Tube Rurx of Tarzz (Direct, 


Que. 17. How many dozen of candles, at 51. 3a 
per dozen may Thave in exchange for 3 pieces of Iriſh, 
each 20 ells long at 32. 94, pet yard © 
Here is two ſtatings in this queſtion; firſt ſee what 
the Triſh comes to, and as the queſtion aſks, how many 

dozen of candles, therefore i dozen muſt be the middle 

number of the ſecond ſtating. ö . 


Firſt, 3 Pieces, each 20 Ells, is 60 Ells in all. 


Tard . 4. Ell. 4. d. Doxen 5 1 
Tf 1 —3—9— 60 If 5—3 be 1— 14—1—3z 
„ 5 12 20 
e 281 
33 f 12 
„ e ; ; — 9 
| 413500 | 63)3375(53 dozen 
14) 3375 peice, On 


x E 7 | - . . ; 
N i ESE 0 1 3 7 1 14 . f : 
* 43 2 2 1 \ + N + -4 = N = * + 
0 : 5 E # f N 
* Li” * 14 1 3 .C / o 6 4 
A A 1 4 4 2 1 
45 1 3 a i * 1 7 . / 5 a. LAT 5 7 z Y 
" oF ©-7 ** 1 ” * F #4 «4 
4 * — 
” + 4 . 
* 1 8 1 - - 1 
14 2 1 , - A 
- 


| . 
4 
4 


P 


„ * = 


YVES FH TTS55 ; +6 . 7 "og 
- * 18 4 &<d i a wh . a PEN. 4 12 In 5 doz, 
GENS + 5 WU Cs #oÞ $5 Sep 
— * * 5 


; 63)432(6 candles 
. 378 


—_ f 54 


” * 
* 


” . An/; 53 dozen and 6, that is, 53 dozen and a half, 
The remainder 54, and all other remainders, are placed 
feaction-wiſe over the Diviſor, thus 32. So that the 
true anſwer is 53 dozen, and 6 candles, and 54 ſixty- 


& three parts of another candle, or 7, which wants but 


Pot another whole one, 
- © Tyro, 


E 
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Ho. I underſtand it all but the Sths, how do you 
mane Wart our? > 3. $46, : 

Philo. You will ſee better when you come to Vulgar 
Fractions ; for Sths is the ſame as £4. For divide the. 
Numerator 54 by 9, and it is 6, for a new Numerator, 
and divide by 63 the Denominator alſo by q, and it is 
7. But the anſwer without the fraction is near enough, 
and you muſt not mind theſe curioſities at preſent. 


Que. 18. A woollen-draper bought a certain quan- 
tity of ſerge and broad- cloth for Z. 500: The quan- 
tity of broad- cloth he bought was 500 yards, at 125. 64. 
per yard. . Now be pought 3 times as many, yards of 

cloth. I demand how much each 
e ferge colt per har! / 


* 


lg as he 0 ro 
Fit 1 find whit the broad-cloth cowes to. 
If 1-=—-12--6—00 Both of them coſt 500 - — 
1 © Broad:coth coſt 312—10 
\ Fe 1 q ; 883 . +37 þ T *: x43 TY K 


; Bs . SALE e — — 
0 1 £% 14 8 9 2 17 i 4 1 3 >! 4 1. 28 5 4 
Siem iſ gg 9216 1 Jo 2H 18710 
#; * N ; % * 1 4 12 7 1 * 8 * o = I » » % 
- p 4 54 33 _— 9 F = 4 1 Fe f 3.5 # 4 > + W 1 ' . 
* * 89 ; 
; x F 4 R 1 
* x 4 172 i- 5 3 FF = 7 - 1 7 1 8 4 $- 2 * 9 ; * 
1144 n nee g [4 n LE 
p Fa . , 
„ 2 
f, 


200) 6250 ſhillings 
L. 312—10 450. broad - cloth. 


Here you ſee the broad- cloth coſt in all C. 312— 105. 
which taken out of C. coo (what they both coſt) the 
ſerge then muſt coſt in all C. 187 — 10s. Now the 
queſtion ſays, he had 3 times as many yards of ſerge 
as he had of broad-cloth, which is in all 1500 yards, _ 
(that is, 3 times goo) of ſerge. Then to find how | 
much the ſerge coſt per yard, I ſay, 1 
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£ . „„ 7 EPS x 
% A 


If 1500 coſt 187 —l0 —— 1 


3750 
r 


Firſt number 15[00)4;0[00{30 pence, or 25. 64. Anſ. tle 
455 ſerge coſt per yard, 


| — — 7 
4 a n + IN 


Q 


Tyro. Sir, I am highly obliged to you; and J perceive, 
that it is nothing elſe but i the nature of the 
queſtion, and two ſtatings are as eaſy done as one. But 
pray, if I may be ſo free, is not intereſt caſt up, or done 
by the Rule of Ihre??? | 

Philo. There is a ſhorter way of doing it, but it is 
very often performed by the Rule of Three Direct: 80 
alſo, Exchange, Loſs and Gain, Barter, Fellowſhip, and 
many ſuch like rules, though they bear thoſe different 
names, it is all but the Rule of Three in the main: 
However, to ſatisfy you I will give you an example or 
two of each, to prepare you the better to work them. 


Py 


he 
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. An EXAMPLE in InTezesT, 


Queſt. 1 „What! is the intereſt of C. 360 for three 


years, be; 32 (or C. 3—10s.) per Cent. per Annum ? 


Note, Remember that per Cent. ſignifies C. 100; fo 
that in other words it is thus : what comes the intereſt of 
L. 360 to for 3 years, at L. 32 for every C. 100? OM 


0 L. 
If 100 — 3— 10 360 
| 20 70 


70 ieee 


2100) 29 „de ſhillings 


12- 12 12 for 1 year An/. 
3 years multiply 


FP 


L. 37 16 3 3 Aa. 
"And afrer this manner any Hs. at any rate per Cent. 


may be done. 


Mete, When there are odd 3 you ul allow in 
proportion, thus: Suppoſe it had been ſix months more, 
you ſee one year, or 12 months, is £ 4 — 125. 
therefore, ſix months is half of it, viz, £. 6 6 45 


and 3 months Is C. 3 — 3 5 more. 
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Nash. 20. A Perſon left his niece C. 650, to be paid 


to hes when ſhe came to proper age, with intereſt upon 
it at 4 per Cent. Now it lay in the executors hands 219 
n 


In 
© Firſt, 1 fad the Intereſt for one Ver. 
vn #091 8 $9597 e . 58, 
If 1004 650. If 365 be 26—2 19 
8 286 
C. acſoo 1 — 1 
5 „ 


r 


JI cut off 2 cyphers, which is the 365) 5694015 L. 


ſame as divided by 100, and the an- 365 
ſwer is C. 26 for one year's intereſt. — 


= 25 5 0 2044 
. | 1 . 1325 


OE : 
—— 


Principal <<—' Ee | 219 
219 days intereſt is 15 - 12 20 
to receive L. 665 — 12 363) 4380(12 8h. 


2 : : » 
3 * . 


1930 
; | — 
6 0 


Ar 


47 


* 
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2. An E XAMPLE in Bartering, or Exchange. See 


Queſtion 17. 

Auel. 21, Two merchants, A and B, barter or ex- 
ce with one another in traffick. A has ſugar, which 
he ls at J. 4 per Caut. for ready money; but in bar- 
tet he will have C. 4 — 13 — 4. B. bas wine at C. 13 
per hogſhead : Now the queſtion is how much B ought 
to advance his wine in barter, to equal the advance of 
A's ſugar. Fl E | Z 


Firſt, ſugar —— /. 413 — 4 in barter 


| For ready money —— . 4 — 


L. — 13 — 4 advance 
7, oY 6 
Then, if 4 advance 13 — 4 — 13 
160 pence | | 
— An/. B muſt advance his 
480 wine L. 23 4: So that 
160 in barter his wine is worth 


4. 15 —3— 4 per hogſ- 


| Firſt number 4)2080 head, 


12) 520 pence | 9 


, 210) 4ʃ3 - 4 
bt | 4. 22 3= 4 A 
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3. ExamPLzs in Profit and Loſs, or Loſs and Gain, 


| Puef, 22. Bought z pipes of wine for 100 guineas 
a which leaked, or ran oat 23 gallons; the remain. 
der I ſold at the rate of 3 half crowns per gallon ; what 
was my gain or lo? 


Firſt, 1 pipe is 126 gallons Gall. 1. 4. Gall. 
FD bo $ | O—— 
3 pipes Is 78 K : 
9 | leaked out go _ 12)31950 
355 gallons left 200) 266] 2-6 


Sold for C. 133 2-6 


Made of the whole L. 133 —2—6 
Coſt 100 guineas, wiz. 105 — — 


| Gain L. „6 


The 'Ruut of Tarts Direct, | 179 
gained in laying out C. 100, when 1 ſhilling brings in 


. 


, 
4 ſhilling þ 


1 ; 4. 5 5 8 | 
12 If 12 gain 2j— 
. WM, 


1 ſhilling gains £ - 1 


44 
100 
20 


„ 
* , 
+ 


55 240) 4518 — 
N Gained A,. 1 — "i 


p _— by | 5 
! | # 3k 
„ 5 


— 


r ˙ A 


0 4 | 
— — ere AID nes nt — ere 4 — —_— —— — aa...” — 4 K Fi 


—ͤ—ü—6é——— x — — Os JI 


-2ueft, 24. A Gentleman that. ſaw very plainly be 
could not live upon the common ineereſt v7 th Sy 
ſet up as a common brewer, and laid out £. topo for 
that purpoſe, in fitting up an office, and buying uten. 
fils; and hops, malt, exciſe, wages, and other charges, 
at the year's end, amounted to L 4000 more; in which 
time he ſold as much beer as came to C. 687 5. I de- 
mand what he.gained in all, and bow en be gained 
per nt. o 1 e te wh - 4. 


Firſt, beer. amounted to “. 687; 
His:charges.gre —— —:᷑ 5000 


. nt ; TRY 
Gained.in one year — I; 
. £ 


If 5000 gain 1879——100 
. 100 


02579 - {6k 

-......* 000)187|500 

[ . 37 —2500 remains 
rk 5220 


— 


F p looo) o ooo 
An/. He gained in all _ | 

C. 1875, which is C. 37 - 10s. 10 ſhillings 
per Cent. Mk. *, | 


Note, I cut of 3 cyphers in the Diviſor, and z f. 

gures in the Dividend to anſwer them; then I divide 

187 by 5, and it is 37 and 2 over, which I place before 

is the 5oo that I cut off, makes 2 500 remain, which | 

multiply by 20, and cut off 3 cyphers, and divide by 5 

7 only, gives 10 ſhillings, . 3 — 
9 


Ex. 
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4. ExameLes in Company called Fellowſhip. 


9ueft. 25. Two tradeſmen or merchants, A and B. 
enter into partnerſhip, and purchaſe one common. ſtock. 
A put in id 1750, and B put in C. 1050, and they gain 
the firſt year of trading C. 800 clear: what is the ſhare 
of each according to the ſum each adyanced at firſt ? 


"Rule, In all queſtions of this nature the rule is, 
add together what every perſon firſt put into ſtock : 
and then ſay, as the whole ttock is to gain or loſs, 
ſo is what every perſon ſeparately put into his particu- 
lar gain or loſs: that is the. whole ſtock added together 
is your firſt number, the gain or loſs your ſecond num- 
ber, and what every man -ſeparately put in is your third 
number; and the different anſwers, or fourth number, 
will be every man's proper ſhare. : 


Th Wk. 
Aputin  m—— —— C. 1750 
B put in — 1050 
Whole — Edt EY — £: 2800 
| 2 P | 2 71 ; : 
Firſt jf 2800 gain $00—17 5o A's ſtock, 


800 


2800) 14000000 500 L. A's gain 
| 140 | 


00 


i OBSERVATION: 


One thing, Tyro, you are deſired to take particular 
notice of, and then you may work many ſums in 
the. Rule of Three not only much ſhorter, but much 

* eaſter 
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eaſier; and that is, whenever 4 ur firſt and third num. 

ber can be contracted or divided by any figure, work / 

with them in their loweſt terms, and let the third 

number be the ſame as before, and you'll have the ſame 

anſwer; and though this is not common in ſchools, 

yet 1t 15 the ſelf-evident proof of a practical maſter, 
Tus the foregoing Queſtion, 

If 2800 gain 800 what will 1750 A's ſtock. 

Is if 28 3 A . 

Or if 7 E 1750 


713500 


L. 500 A's gain, 


Dro. I ſhould never have thought of this, and ! 
heartily thank you for it; it is indeed much ſhorter and 
eafier, and I dare ſay I can ftate the ſecond operation, 
for I ſee it is only leſſening the firſt and ſecond numbers, 


J 
Secondly, If 2800 give 800 what will 1050 B's ſtock, 
28 — 8 — 


A2 300 B's gain 


A's Share of the gain is 80 
B's — is 300 


Proof C. 800 


N ott, 
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Note, Should there be pounds, ſhillings, and pence, 
in the gain or loſs, you muſt reduce them; and ſhould 
there be Remainders to any or all the ſtations, you muſt 
place them over the Diviſor fraction-wiſe, and add 
the ſaid Remainders all together, which, if right, will 
be equal to the Diviſor, and then you muſt carry one 
to the next place, as in common Addition. | 


Thus ſuppoſe they both gain'd 800 as before, and 
B's ſhare — — 314 2-74 


F 


nee 
And thus for any queſtion in its loweſt terms. 


Durſt, 26, A perſon broke, in debt for . 18903 
but he gives up all his effects to his creditors, which 
amounted to C. 661 - 10s. how much then muſt each 
creditor receive in the pound? ; \ 


Note, ; Had each perſon's debt been | ſpecified, there 


s muſt have been as many different ſtatings, but in this 
caſe but one, thus: ee 8 
0. * 5 | 5. Lo ” | 7 5 | RE 
ttf 1890 be 661 - 10—1 | x 
ELD FS 
1890)13230(7 ſhillings in the pound. Al. 
| 12230 9 | | C 
1 2 PROOF. 
Natl, b | 


- Ro 
— — —— as: 1 


_ _ eee 1 — —— reg a 
8 . 


LOI A. 


OOO OI GO * FAERIE oye 
l —— * * 


v 
gn - - 14 Ge - — 
—— — NE T_T 
Nog 
„ 
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OW AT PROOF. 


PS 


vw 1 


2þ6)132310 


661-10 effects 
Now, Sppodd, for example's ſake, that any of the 


creditor's debt or demand was C. 58, what muſt he 


receive? Say, if L. 1 be 7 filings, what will 58 be, 


and you will find it C. 20-6 for his part; and ſo for the | 
others, be they more or leſs. 


Tyro. I am nn obliged to you, Sir, for vour 


explaining things to me in this manner. 


Philo, I have no other aim but yqur advantage; nor 


ſhould I have been ſo long and, particular, but chat 
your knowledge in 


in this rule is the foundation of all 
the higher rules, and even of the Mathematics itſelf, 
Thouſands of examples more, tis true, might be given 


vou, but as they depend upon what you have ſeen, and 


your conſtant practice, I ſhall give you but one more, 
which in ſome meaſure varies rom the former ones. 


Que 27. A Woollen-Draper bought of a Clothie 
ual quantity of four ſorts of Cloth, which coſt 
rg 2 367 - 10s. Some coſt 185, 6 d. ſome 145. 34, 
ſome 115: 6 d, and ſome 4 4. 9 4. per yard: How ma- 


ny yards of each had he ? 


Rule. The method of working all ſums of this fort 
is this: Add all the different prices together into one 
ſum, which is the firſt number; then 1 yard, or 10. 
c. will be your ſecond number, and the whole ſun 


laid out your thisd number. 


8895 The 


= £2, 2 ms Bos an cc as 


S 


1 


2 
— 
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| „ The Work. 
EO 1 . METH Co 5. 08 
Firſt I add all the different prices thus: 18 6 
8 | I4. - 3 
I1- 6 
| 9 
If 2- 9 1 —367— 10 
49 ſhillings 49)7350{150 yards of each 
1150s, 49 4 | 
— Or thus, 
245 757350 
245 ae 
ee 7\ro50 - 
0 63 
150 as before 


| 8 805 * 7 times 7 is 49 Diviſor 

Tro. I perceive the nature of it plainly. x 

- Phila, Indeed, Tyro, If you underſtand theſe exam 
ples, you' are able to ſolve any common queſtion rela- 
ing to buſineſs. 5 

N. B. My intent, Tyro, was to have given you here 
a notion of Timber-meaſure, and how to guagè a com- 
mon caſk, cooler, or piece of malt, Sc. or to meaſure 
any regular piece of ground; it being not only divert- 
ing, but alſo uſeful in the country, ànd very ſatisfac- 
tory to parents, when their children have ſome know- 
ledge of theſe things. But I ſhall reſerve this for a 
dalogue by itſelf, and only leave you a few queſtions 
for practice. o | 


| Queſtions to exerciſe the learner in the Rule of Three. 


28. The rents of a whole pariſh amount to C. 1750, 
and a rate is granted of C. 32 - 16 - 3; what is that 
in the pound ? An}. 4 d. Eu, | 

I 3 - 29. A 


— 
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29. A Bankrupt is indebted L. 29h = 10. but all 
hs effects amount but to £. 931. 8 15 ; what have 
his creditors in the pound? Auſ. 6 6. 34. 

30. Bought a lighter of coals, containing 33 chal- 
drons, 12 buſhels, * which I gave C. 50; what do they 
lie me in per buſhel? Auſ. 10 d. 

31. Bought of a Goldſmith 4/5. 11 oz. 10 deute. of 
plate at 55.44. per ounce; what Word it come to: 
Anſ. L. 15 17-4. 

32. What is the intereſt of L. 631 - 5 for a year, 
at 3 per cent? Au. C. 18189. 

33. What comes the commiſſion of Le 245 - 6s. 10. 
at 22 per cent? Auſ. 6-2» 73» 5: 

34. What muſt I give for the 22 parts of a ſkip, that 
is worth C 635 5 Au. L.119- 2 - 21. 

35. Shipped for Barbadoes 500 pair of ſtockings, at 
35. 64. per pair, and 1650 yards of baize at 15 4. per 
yard; and I have received in return 348 ealfons of 
rum at 635. 8 4. per gallon, and 750 16. of indigo, at 
16 4. per /5, what remains due your my ee 


Anſ. L. 24 - 12 - 6. 


| Rule. See what the 8 and baize come to, and 
add them together; then ſee what the rum and indigo 
doth come to, and ſubtraR it from the ana en find 
the anſwer as above. | . 


x 


36. How many th 9 inches long and 4 inches 
wide, will floor à room 18 feet ſquare ; — is, 18 
feet wide, and 18 feet ſeng? 


Rule. Firſt, find the content of the room in n ſquare 
feet, that is, multiply the length by the breadth ; then 
multiply that Produ@ by 144, Wil bolus it into ſquare 
inches: this done, multiply the length of the brick 
by the breadth, it is 36 inches, which is your Diviſor, 
| and: the anGyer i 1296 ns : 


| 37. How 
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37. How many 10 inch tiles will floor a malt kiln 
16 feet long, and 14 feet wide. Anſ. 322 188: *Rule. 
Multiply 10 by itſelf, is the contents of one tile in 
ſquare inches; then find the contents of the room in 
ins and divide by. 100, it is 322, and better than 

33, Bought a ton of iron, which coſt C. 19 - 10. 


there being in number 32 bars: I defire to know the 
price of each, and what they weigh one with another? 


Anſ. 128. 2 d. 4, and each bar weighs 2 grs. 14 16. 

39. There is a ciſtern that holds 4 hogſheads of 
water, (allowing 63 gallons to the hogſhead) in which 
are placed 2 pipes, the larger of which will diſcharge 
1% gallon every minute; but if they both be ſet open 
they will diſcharge 2 f gallons every minute: I de- 
mand in how long time the ciſtern will be filled by 
each pipe alone, and m how long when' they are both 
fet open together? An/. The greater pipe will fill it in 


2 hours 48 minutes; the ſmall one in 5 hours, 36 


minutes; and both in one hour, c2 minutes, 

40. There is a ſteeple, which ſtands right upon level 
ground, whoſe ſhadow, meaſures 75 yards, at the ſame. 
time that the ſhadow of a ſtraight walking ſtick, which 
is a yard long, meaſures 5 feet: I demand the height 
of the ſteeple. Auſ. 45 yards. © 


41. As I was beating on the foreſt grounds, 


Up ſtarts a hare before my two greyhounds : 
The dogs being light of foot, did fairly run 
Unicode ft al... ..-._; - 
The diſtance that ſhe ſtarted up before 


/ 
{ 


'Was 4 ſcore 16 rods juſt, and no more: 


Now th's I'd have you unto me declare, 1 75 
How far they run before they caught the hare? - 
. Anſ. 336 Rods dogs ran. Hare ran 240, 


N. B. In queſtions of this ſort, the rule to ſolve them is, ſubtract 
the number of rods each ran in proportion from each other, which 
here is 15 and 21, make the difference your firſt number (viz. 6), 
the largeſt. number (vix. 2 1) your ſecond number and the diſtance 
the hare was off at firſt (vi. 96) your third number. 


I 4 DI A- 


188 The Rule of TaREE 4 58 


1 — © * 4 3 PSF IE" 1 1 . 
— _ 8 
— — P tg — » ox. * * wth 5 


Þ « Y, "et 48 og. b # 78% EMT WA 1 A L 4 3 


DIALOGUE vi. 
SECTION I. 


The RuLrs of Taxzs Inverse or Reciprocal 
Proportion. 


hos Wi do you mean by the Rule ot Three 


Inverie ? . ... 

Philo. It is often called the Rule of Three Reverſe; 
that is, it is contrary to the Rule of Three Direct. For, 
as in the Rule of Three Direct, you multiply your ſecond 
number by your third, and divide by your firit; here 
you multiply your ſecond by your gel or your firſt by 
your ſecond, and divide by ar third and he fourth 
number is the anſwer., 


' Wore, Your third and firſt paibtet wut be of the 
ſame name or denomination, as in the Rule of Three 
Direct, and the fourth number, or anſwer, will be of 
the ſame name as the ſecond number. 


Duet. 1. How many yards of ſnalloon, 3 qis. wide, 
will line 4 yards of cloth, beg. is 5 qr: wide ? An. 
6 yards 3 

As in the Rule of Three Direct, ſo here alſo the que- 
ſtion, or demand, lies upon the third number. 


grs. Yards gre. 


FF 
ä 5 Firſt number 
3120 Au. 6 yards, and 2 remains, 
1 which I place a- top of the thus, 
A. 6 J, and it is 2 thirds, wer 6 
| 1 5 * by 


En. 
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Queſt. 2. I when wheat is 35. 64 a buſhel, the three- 
penny loaf weighs 405. 2 oz. what ought it to weigh when 
the wheat is 5 ſhillings a buſnel ? A. 2/5 TI. 
3. d. 15. . ; h 


12 12 o. 1 1b, Trey. ee 


42 pence 50 60 
42 | 


100 
200 


Hp fo) zi 


2 1b. 110. A0. ji 


Aueſt. 3. A regiment of ſoldiers, conſiſting of 1000 
men, are to have new coats, each containing 3 yards, 
2 qrs, of cloth, that is ſix qrs. wide, and they are to 
be lined with ſhalloon that is yard wide ; how much 


| cloth will it take for their Cloaths, and how much 
{ ſhalloon will line them? Anſ. 5250 yards. : 
| Firſt ſee how much is in their Cloaths, thus: 
1 coat is 3 Yards 2 gre. 
that is 14 rf. 
—_—_— 
e. 417. Tard | 
Then, If Eve — 1 ſhalloon 
Third number 4084000 4 grs. 
| -4)21000 7. 
5250 yards A,. 


— 
3 ———— —— 


— 

— — hems 

> OS. —— 
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Nuß. 4, An acre of land contains (according to 
ſtandard) 0 rods in length, and 4 in breadth; — 


muſt be the length to a an eres when: the: breadrh, 
Is 15 rods ? . | 


| Breadth. ee — 15 5 
en 


15) 160010 rods 
Fs 


— ͤ—W-wu 


1 1 7 
o #7 


: ger Los 1 rod 5 ow. 
— Rods Tu. Feat 
sets yard. 1 3 = 2. 


10 
1 feet one yard, 
"15)30(2 feet. 
1 4 | 
. 0 12 


* Oueſt 5. If 4 100 in 12 Wolde gain MT intereſt, what 
Prineipal will gain as much in- 9 months ? . I 5 


Months L -4 Months © 
If 12———100- 3 
i. .. 
65 801200 | 


4. 1 o A. 


2 —— — 


The: RuLE of Tarr INR ERSE. wr - MM 
Quel. 6. An army of ſoldiers, conſiſting of 800, | 

befiege a town, having with them proviſion for 3 
months; but as they could not take the town in that 
time the General was willing to make the ſame pro- 
viſions laſt 5 months, allowing each man the ſame daily 
proviſion: The queſtion is, how many men muſt be 
diſcharged that the proviſion may laſt 5 months? 


Mont hs Men... Months Men: - 


| 3 | 480 for 5 months 
5)2400 320 diſcharged. 


pry —— RE 


4480 Anſwer 480 kept, and 320 diſcharged. 
The laſt QuesT10N varied. 


* Note, This queſtion is ſet in Words on purpoſe, . 

Tyro, to puzzle you; but you mug obſerve that in all 

ſuch ſort of ſums, the circumſtance of what is done is 
never to be minded: For ſuppoſe I ſhould ſay thus; 


If 800. men in 3 months eat 10000 penny-loaves.; . 
how many will eat the ſame in 5 months, at that rate? 
An). 480 men, as before: ſo that the action or circum- 
ſtance, of what they do is nothing, let it be, eating, 
drinking or any other thing. ; | this 
Deo. I underſtand you, Sir, and thank you for this 
obſervation: and I think you have given me ſufficient: 
examples. | | | 


Philo. All other queſtions are done after the ſame: 
manner: if you are perfect in theſe, you will eaſily⸗ 
do the following ones. . 


16. Urs ria 


Th 7 
g i 
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Fg any 1 1062381 LY 
| Qurorrons! to exerciſes this nel. | 

206; ni W f 

. . If when Shed 1 ma for 3. 64. ice. 

he Z # 


benny loaf weighs ic . 1062, How much ought 
it to w igh when i it is Pal a crown a buſhe! ? P 49.8 816, 


9 9%. 
Dueft. 8. How many yards of matting that FOO foe 


wide will cover a room 20 feet long, and 18 feet 
wide. »/. 180 feet, or 60 yards. 
\ 


Queſt. 9 How many Yards of Paper, 3 qrs. wide, 
will be ficient to hang a room that is 24 yards round, 
and 4 yards high? Ans. 128 yards, © 
Tyre. Theſe queſtions are ſufficient, Sir. 

_ Philo. Then we will proceed to Section 2. 


of Plural re called the Double Rule of Three 
Direct. 
* HAT is Plural Pribportion, or the Double 
Rule of Three Direct. 
Pil. Plural Proportion is when 5 numbers are given 


do find a fixth ; which ſixth number, or anſwer, is found 
: 'by two ſtatings of the ſingle Rule of Three Direct? 

uw Tyro. This is very difficult I imagine; for, how am! 
to know how: to make the firſt ſtating, 


Drrixrrion and Rol E. 


Phils, In every regular ſum | in the Double Rule of 
Three Direct, the firſt 3 numbers always ſhew the condi- 


tion, or :uppolition 3 and the other two, that is the — 


* 
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laſt, ſhew the demand. The auſwer of the queſtion 
will always be the ſame as the middle number; and the 
firſt and third muſt be of the ſame name in both ſtatings, 
like as in the fingle Rule of Three Dire&, . 
Hero. Cannot theſe queſtions be done at one ſtating ? 
Philo. Yes, by a rule generally called the Rule of 
Three of 5 numbers, and that with a great deal more 
eaſe, as we ſhall ſee by and by; but we will give an 
example here. 99.7 | E e OTE 5 


| Qu, 1. If C. 100 in 12 months gain C. 4 intereſt, 
what will C. 175 gain in g months? A2. L. 5—5.5, 


1 
100 gain 4 what—1 


1 
75 1855 | i 
4 Here I find C. 175 

— gains /. 7 in twelve 
Iſeo)7[ſoo months. Therefore, 


— I fay in the ſecond 
L. 7 ſtating, Es 


Firſt, If 


Months : 1 Months 2 
. 


12063 
L. 5 and 34. remains 
i 20 
Same Diviſor 12)6bo _ 
5 ſhillings 


a 
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74 "0 Or thus, 15 
ven may begin vith the ſecond, Wa, and, 5 


rr, If —. Af £ . | 


Then, | If 103175 45 L 55 as bie 
Note, See the proof of this queſtion in the firſt- er- 
ample of the next Rule Inverſe. 


Que. 2. If 600 ſeamen in one week eat 1500 15. of 
beef; how Ay . will ſerve 120 ſeamen 12 weeks? 
4. 3600 lb. 


| nee foy firſt, \ 
n 8 
It 600 — 1500 — 120 = 4 300 
Wh. E lb. 


17 hen, If — 4 Auſ. 360 


All queſtions in this Rule being done after the ſame 
manner, I ſhall leave other examples for the Rule of 
Three of five numbers, by which they are done with more 
eaſe; and ſhall only give you a notion of ſtating quel- 
tions here and in the Double Rule of Three Inverſe. 


Tyro. I humbly thank you, . f 
Philo. There ate may other ways of ing this 
* ; but this is ſufficient for your 1 9 


SEC. 


Ls 


re 


l- 
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"SECTION. III. 


The Double Rule of Three Inverſe, called alſo Plural 


Proportion, 


FF HAT is the Difference between this Rule 


Fro, 
1 and the laſt? 


Philo: A great deal: for though here be 5 numbers 


iven to find a ſixth, yet you will find it much more 


difficult to ſtate the queſtion here than in the other: 
but obſerve the following direction. | 


R UL Es: - 


1. As in the Double Rule Direct, fo alſo. here are 3 


numbers in the ſuppoſition, and 2 in the demand.. 
2, Place the numbers in order, as in the laſt Rule, 
viz, 3 in one row, and 2 in the next, leaving that 


number with a blank place under, which will be the 


fame name as your anſwer, obſerving well where the 


ſuppoſition lies. 5 | 
3. This being done, you ſtate the queſtion with z 


numbers firſt, as before; which is wrought according 


to the ſingle Rule of Three Inverſe, 


| 1 If your firſt ſtating be Direct, the ſecond muſt be 
Inverſe ; for both are never Direct, nor never Inverſe. 


Nun. 


. 
— 
L * * 

A 
=Y 


| + 4 intereſt, 


—— ] , CUES. Ay ̃ §—˖—ð—Ü—̃]˙·: ]˙ ! ¾—ü ATE» — 
by g 
: 


Quel. 1. If £. 100. prigcipal 8 3 n 
455 principal will gain g guineas 6 
5 50m ng months. 85 Al. þ „ 


* No, The word principal fignifies the e that 
is Low out to intereſt, 


* 

ir Dir, if AO OTST. 1 
Au. 1 5, 
e Months | . Dont | 

Second Inverſe, if 1 Anſ. 175 
This is a proof to the firſt queſtion of the laſt rule. 


n. 2. If 600 ſeamen in 1 week eat 1500 B. of 
beef, _ 0 will 4500 bb. ewe 120 men at * 


. e 
Firſt Dire, if 1500-—1-—4500 af. 3 weeks, 
Men Week Mme | 


86 Inverſe, If 6003120 42. 15 mocks. . 
Note This queſtion is a Proof of the ſecond {queſtion i in the laſt 


Rule ; only I varied one of the numbers, viz; 3600," to avoid 


tractions; but you will find the ſame queſtion in Pw. the ſe· 
cond in the next rule of 5 numbers. 


1 . I underſtand it a little, but cannot ſay I am 
in it, 
Pbilo. It is no great Ggnification at preſent; for 
vou vill ſee * it in next ule,” Fr 


SEC- 
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The Rule of Three compoſed of Five Numbers. 

Tyra: HA Difference is there between this and 
the other two preceding Rules | 

 » Phile, Only this, that all queſtions in the Doubl 

Rule of Three Direct and Inverſe, are performed here 

at one ſtating, ns | bo | 

Tyro. So you ſaid before, I remember; pleaſe, there- 
fore, to give me a Rule to work it by; for I think that 
is much better than the trouble of two ſtatings. 

Philo. It is ſo in general, but not always: however, 
it is eaſter, and better for the learner upon the whole; 
for here, as well as in the two former Rules, the dif- 
| ficulty, lies to know whether the queſtion be Direct, or 
Inverſe. This being known, the manner of ſtaring the 
queſtion will be eaſy, and the work as eaſy, 


A A ſtanding: Rule to ſtate Queſtions. 


| 1. As in the ſingle Rule of Three Direct, ſo alſo here 
the middle number governs the queſtion ;; and the an- 
ſwer will be of the ſame name. | 

2. Having, noted which the middle number is, the 
other 4 are eaſily known; for the two that are in the 
$ ſuppoſition always are the two before the middle/num- 
bers; and the other two. are the demand under the third 
and fourth numbers. ; Fr. 

Laftly, Always obſerve, that your firſt number be of 
the ſame name as your fourth; and your ſecond num- 
| ber the ſame name as your fifth. This being done. 


1. The Rule for all Direct Queſtions is this. 


Multiply your firſt number by your ſecond, for a Di- 
viſor, then multiply your third, fourth, and fifth together, 
and divide their Product by the Product of the firſt and 
ſecond; and the Quotient will be of the ſame name as the 
middle number, be it what it will, and is the ä 
Ex. 


* 


a The . of TREE of Fees, NuMBers: 


2 : 87 firſt Queſtion of the two laſt Rules, 


Peſt, 1. If fs 100 In 12 months gain 1 0 4 intereſt, 


W 5 will C175 gain in 9 months? A/ 5285 


e bf M Monts 21 e 2 $53 YOU © 
| 1 100 —12 you: 1—75—9 99: 1 642 
I 4 12 I 3 9: 54 #7 ; wh 
1200 | 1575 


1 2 bo Tae 1 41 
4 EY : , 4 * 
8 3 13 : 3 {3 ; 1 # ) 
* * 


n basale 00 bl rn . * 
4 muten / ! ett 546 1 
5 Ae 1 53 remains over 

C' 21 20 n 
2)60/ +: 


e llings 
450 ? i 5—5 f. See the firſt example of the laſt Rules, 


Such. 2. If 600 ſeamen in one week; eat 1500 Jb. of 
beef; how many lb. will ſerve 120 o ſeamen 12 weeks? 


mt . . Wks | 
> AC. 1 54 25} #2 = 120 CCC 


12 mts 
: ' 4 


F 1800 YU | 
1 2 | * 7 ; 1 | 0 ty 0 7 Fr 12 


N bee e 
„ .. 3600. l¹ Anſ. 


ges ennie 1. ho in the Double Rule Direct. 


7 & A n | "22 


bs 
: "IR. | 2.2 88 7 * 92 * 1 * © 4 . 
* + 23421 5 F 4 # a Z * 8 i Py k # 
: ** ; : , 
; . 2 © If . i „ 0 er 

> E £4 $7 th.- * & 2.2 I RE Sa5S SB 24 1 "Oy 2 EI 8 it 

l „ ; 5 . 4 . 

12 . 1 D SYS „ ; E 

8 „ 1 Aa VY „ x „ ia „l 
* 
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"Another Rule for the more eaſy ſtating a Queſtion. 


1, Nete, If you obſerve the two foregoing examples, 
they are ſtated juſt as the numbers follow one another 
in the words of the queſtion; but it very often happens 
that the numbers in the ſum lie contrary to the order 
they ought to be placed in; therefore you ſhould turn 
the queſtion into other words and it will be eaſier. Or, 

2. Set all the numbers down as they run in the 
queſtion, writing the names over each; and conſider 
what your anſwer is to be in, and place that down 
afreſh for the middle number; then the two where the 
demand lies muſt be your fourth and fifth, and the other 
two your firſt and ſecond numbers: The firſt muſt be 
the fame as the fourth, and the ſecond the ſame as 


the fifth. See the next queſtion. 


unk. 3. £4 be the wages of 8 men 10 days, 
what will it coſt me, or what mult the wages be of 32 
men 12 days? Ar. U 1g - 444. 


* 


Here as before directed, I place the numbers after 
one another, thus: 4 44 1 

: f Lf. Men Day, Mem Days 

If —— 8—10—32—12 wrong ſtated. 

Now, here the middle number is days, but ſhould be 
money, becauſe the queſtion ſays, what will it coſt: 
me for 32 men 12 days; therefore money muſt be 
my middle number, and then, Tyro, the true ſtating 
will appear eaſy, as follows : | | 1 


en Days C. Mm Das : 
Thus “, 8—10——4——32——12 Auf. £ 194% 


Now here, Bro, the ſtating runs like the words 
of the ſum, as follows, which is very natural. 
If 8 men in 10 days coſt me / 4 for wages, what 
will 32 men coſt me in 12 days at that rate? 47. 


| as before, | Vall. 


- * 
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8 - Dyeft. 4. (A proof of the firſt queſtion in the laſt Rule) 
| A perſon put out 175 pounds to receive intereſt, and 
* when it had continued 9 months, he received principal 
and intereſt together C. 180—5 s. I demand at what 
3 rate per cent, per annum, he puts his money out at ? 
| Anſ. £4 per cent, per annum. 
Here the words of the queſtion are not like the 
bl eating. "You muſt obſerve then to proceed as under, 
in all queſtions of this nature. 


5 Rule. Take the principal from. the intereſt and prin- 
.cipal together, the remainder will be the intereſt for 
the time it continued, and then the ſtating will follow, 


| | on. Thus, Principal and Intereſt | Fa 180 wo ” 
| dns Principal put out —— 175 — 


| Intereſt for 9g months — 45 — * 
. Mete, L. 1. 4. Month 


If 175 — 9 gain 5 — 5 Intereſt, what will 100 in 12? 


Here, according to the Rule, bring your middle num- 
ber into ſhillings ; then multiply it by your fourth and 
fifth, for a Dividend; this done, multiply your firſt and 
ſecond together for a Diviſor, and the Quotient will be 
80 ſhillings, or ( 4, the rate he put the money out at. 


Tyros. I heartily thank you; and I. find by this I ſhall 
be able to anſwer Mr. Coker's laſt queſtion in the Double 
Rule of Three Direct, which. beſore always appeared 
very difficult to me. 5 

| Philo, You fay very right, Tyro, for the 5 is 
done after the very fame manner; therefore I ſhall give 


you only two or three examples in the Double Rule of 
© Three Inverſe, and leave you to practiſe the other ex- 
' . amples. 4 | * | ht 1 A . 


Fd 


- 7 ©. * 
4 * : 5 p , ; ; 
1 2 . QvVvEs- 
3 
2 0 N 
w s 4 2 5 * 4 
% 


L. Months C. 
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i ; y $2.4 3 ＋ 540 * 1 . * 1 6 
Y £82 7 > 4 pes 'o ese „ 
4 F > 2 6 be ? N b oY ** * 7 4 * 
jon £ £ 1 . 1 E * F 1 4 l © 6 * 4 1 145 
FY ö - f . 8 : } : * 7 s 4 g : s © 
0 5 5 * * 4 - "& %\ N 


4 28 


- 


2. The Rule for queſtions Inverſe is as follows: The 


z numbers belonging to the ſappoſition muſt be your 


firſt, ſecond, and third number, and the demand is your 
Fourth and fifth number. Theſe being obſerved, the 
Rule is, multiply your ſecond, third, and fourth together 
for a Dividend, and your firſt and fifth together for a 
Diviſor, and the Quotient is the ſame anſwer as your 
middle number. 9 - 


Queſt. 1. (A proof of the very laſt queſtion, and of 
queſtion 1 in the laſt Rule) If Z 100 in 12 months gain 
{ 4.intereſt, what principal will gain 5 guineas in g 
T. 41 - Sts 5 1918 01 

Here, as the principal is to be the anſwer, fo the 
principal /viz. „ loo) muſt be your middle number. 


bs | * Fs Months 5 
ncipal, what 5—5 be 9 Anl. 175. 


If 4—12 be 100 pri 
1 ſtate the queſtion according to the firſt ſtanding 
rule, making my firſt and fourth, and my ſecond and 
fifth alike; this done, I bring my firſt number into 
ſhillings, (viz, 80) becauſe the fourth muſt be hrought 
into ſhillings : This being done, I multiply the ſecond, 
third, and fourth together for a Dividend, and the firſt 
and fifth together for a Diviſor, and the Quotient is 
{ 175, the principal required. - „ 


A. . If 600 ſeamen in 1 week eat 1500 16. of 
beef, how long will 3600 laſt 120 ſeamen ? 5 


3. Mer mit B. Me 


1 150060013 120 


Here I multiply the ſecond, third and fourth together 
for a Dividend, which is 2160000, and my firſt and fifth 
for a Diviſor, which is 180000, and the Quotient is 12 
weeks. Quel. 


= 
» 1M: 
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Deſt. 3. If it coſt me 7 240 for 60 ſervants in 8 
weeks, how long will Z 140 ſerve me for 8 TIS 


Auſ. 35 weeks. 
Tyre. Sir, theſe examples are ſufficient I think. 


Philo. If you are well grounded in the nature of the 
Rule, that is enough ; for you may ſet yourſelf ſums at 
any time by way of exerciſe. And nom, 1 1 will 
ge you a notion of Tre and Tret. 5 


— 


SECTION Vo. 


TARE ow TRET. 


25 ro. W H AT do you. mean by Tare 0 Tret? 


Philo. Tare and Tret are allowances made 
in buying and ſelling M e that are liable to 


loſs or waſte, 


Tyro. What are the general | names belonging to this 


Rule ? 
Philo, They are 6, ig. Groſs, Tare, Tret, 5 


Cloff, and Neat. 


Tyro, Pleaſe to explain theſe in their order. 

Philo. Firſt, Groſs ſignifies the whole weight bf any 
commodity, or parcel of goods, bag, box, or caſk, 
and all included, thus: Suppoſe I had a box of tea, 
bag of ſpice, caſk of oil, which weighs 120 /6. I fay 
it weighs 120 15. Groſs. 

Secondly, Tare is an allowance made for FP weight 
of the box, bag, or caſk, and what hangs about it, 
and is to be taken out of the Groſs, and then the re- 
mainder is called the neat or clear weight of the com- 
modity: Thus, ſuppoſe the foregoing box, bag, or 


cn N the _ are out, ſhould eu 16 Wc" 
3 ay 
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I fay, it has 16 /5, Tare, which I ſubtract out of the 


| Groſs 120 16. there remains 104 46. Neat, thus: 


Bought a box of tea, Groſs 120 16. 
„ are 16 


mr. 125) OY . t FI 104 lb, | 
| irdly, Tret is an allowance for 4 1. for every 104; 


that is, 1 /6. is allowed for every 26 1b. for ſuch com- 
modities as are liable to waſte, moths, duſt, &c. 


Note, when there is Tret in the ſum, then after the 


| Tare is taken from the Groſs, the remainder is called 


5 


Suttle, inſtead of Neat. 


Note 2. To find the Tret pounds, divide the Sutile 
pounds by 26, and the Quotient is the Tret, which 


ſubtrated from the Suttle gives the Neat. 


Thus, a box of tea, Groſs 12015. 


n Tare 16 
26) 104 l 4 Tret e a 
1-4 Bruttle 104 . which divide. by 26 
| Tret 416. | 
4 5 2 p 
Neat 10016. Feet 


VE 7 2 1 i Po . 75 
Fourthly, Suttle pounds are ſo called (as was ſaid he- 

fore) where there is Tret in the ſum; for when there 

is no Tret there is no Suttle, and the Tret pounds are 


always ſubtracted out of them) as in the above. 


Fifthly, Cloff is an allowance of 2 16. for every 3 Cat. 
for the turn of the ſcale, and for ſmall draughts; but 
= is allowed only in ſome particular things, and 
 Sixthly, Neat weight is the clear weight of the com- 
modity after all the allowances are made. bi 

| > ov 7. 


n — K rr, — 
* 
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Hero. Sir I underſtand you very well; but, if Ire. 
member, you told me, (in page 163) you would ſhew 
me a ſhorter method to reduce Cuts. and grs. into 10. 


than you did in page 120. 
Philo. I did ſo; and will now ſhew you all the ways, 


and leave you to take your choice. 
; To reduce Hundreds and Quarters into Pounds, 


Kxaniers 1. Reduce en TO into LY 


Firſt . „ 15 


281 MF ou 74. Ib.. | 
— Second method 17 ny * 0 
| 71 0 
Common way 3 I "hip 
. ra. 8 
$ G78 + N Add = Fur "LA 
1 . — 15 [.. 
| — 8 2855 45 y. 120 


Av 2003 15. 


8 Note, In this 3 you muſt always ſet the C's 
down 4 times, dix. twice under one another, and the 
other two, each one place more towards the left hand; 
then count how many 4s. there are in the odd grs. and 
s. (which here are 9g) and always place them under 
e Units, Tens, as above, 2770 a 2 2 them ee 


e ere the Aaſuuur. = e411 


- Nore, This method b ſhorter has the gut, and enuch 
better when there 659 e bo, e Tg in * given 


A - 
— ——— a 
— — 5 
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— 
———— 


Third method. Multiply 112, and take in the 
odd pounds. 925 - „ e 7 + $26 IF 
ee _ O09 nn eNT.  "0 
17 —3—15 1s 17 and 99 


An/. 2003 lbs, 


+ Here I multiply by 112, in 1 line, thus: I ay, - 
| 12 times 7 is 84, and g odd /bs, make z, 3, and 1 
carry q; then 12 times 1 1s 12, and g I carried is 21, 
| and the other g I take in alſo.is 30, that is o, and 1 
carry 3. Laſtly, I fay, 17 is 17, and 3 I carried 
is 20, which I place by the ſide of the other 2 figures, 
and it is done. DES. IR Toh 
This is alſo ſhorter than the firſt method, but ſome- 
| thing more difficult till you learn to multiply by 112 
very well, as you will in Example 2. Ie 
i Fourth method. T > beſt way (in my opinion) 
is this laſt. method, which 1s this: multiply the C's by 


12 only, always remembering to place the two firſt fi- 
gutes out towards the right hand; then ſet the odd 


pounds under, and add them together as they ſtand, it 


iz done, . 
C. "gre. ibs, C. . 
— . 0" By —— gg. 
| 204 


Auſ. 2003 16s, as before. 


** There is no occaſion to ſet down the 12 under 
the 17, when you multiply; for it is eaſy to remember 
you multiply by 12, I ſay then, 12 times 7 is 84 which 


41 place 2 figures towards the right hand of the 17, 
N | ' thac 


* 


————— Ge a Ae 
« 
hy FE * * 


806 Tia: K E and ＋ R E . 
chat is and Ig then 1 times 1 is 12, and 8 is 
20, whie 1 place to the left; of the 4, ſo that the 2 
falls under the 7; then I ſet down the 99 odd pounds, 
and add them ogether, 40 make 2005 46. i 


. _—_ But y en may do 15 yet mr | 4 "uſe, and 
full as eaſy, and that is by taking in the 99 as you mul- 
a which will ſave the trouble of te it after« 
Wards, 


. ' : r 
0 > — 8 : 8 £3 * 
28 PR - 1 yy 0. * 18 . 1 YI © ? SED 2 I 3 9 
* «> % g | ; 
f ; wn] k 
7 wi #+ {33 SES IS). 2; 
n Thus, 17 — Aan r 05; 
* . 
L.% EDS - „ 8 
; | 1 enn 
* : — = 
gs * 1 3 L 8 * 8 £2 8 
„ > «> | . . , 5" J 
n „ 2003 | n 
a i 


| Here] 81 12 times 7 is 84, * 9 is- 93˙ 35 and 1 
2 12 times 1 is 12, and g I _— rs by and the 
5 belonging to the 99 makes 38% ale 


VN. B. The reaſon of this will appear plain, if you 
conſider that 17 C. is 1700 lb. and 17 times 12/6. 
therefore I only ſet down {og and 12 times 17 
to it. 5 


Thus, 17 C 1700 ao 34 
More, 12 times 17 is 2204,//ꝗ 


* Au. 1904. lb.. * 


88 90 b. 


; This 


a 4 7 75 2 "2003 as before. 5 
Nin or you may do it Ales yet, als by 
oe or joining the odd Js, by the ſide of the, C, 


Bs . a dot between them for diſtinction ſake) then 


| multiply the C*s only by I2, placing 2 figures out from 
ther 


md ww —— aanitE>EG 


TAN R and Tae. 4 


them, as before directed, and you bare the anſier, | 


we e e oh 2 


$33) 1 ; i FA " 28 v *LIFELS "IF $5 
"t : 
| Ca rt. ü . ee s bag 
ME 3 TY Wo 7 37 „. 5 3 f (3:5 „ > 7 21 * 
1 IL nne e An 2003 3. as before; 


Here 1. n 17 7 only by 12; always placing the 


two firſt figures to the 2 45 n then n the two 


lines together. 
Example 2, In 47 C. 1 g. 26 . Neat bon many 155. 
C. . by 8 4 c. [354 


"+: Faw re 47 1— 26 5 47. 54 multiply 47 only by. us 
4 multiplied by 12 is 564 


Fe 71 e +5 TI HO $318. 5 
rann "ont In 86 95 x: gr. 120. Neat, how many th 


. C. A. 
Here 86 — 1 — 17 is 86. 48 4 i” 
86 multiplied by 12 is 10.32 * 2 
| 9677 uf. 1 


; ' . 0 . : 


| ere I join the odd 45 16, cloſe to the 86 C. and then 
multiply 86 only by 12, Hara two: figures out as 
N 8 


F 


Tyre. Very well, Sir; T underſtand what you have 
mewn me; but ſuppoſe the odd pounds amount to three 
figures, may I j Join them to the C's, then? 

Philo, No, no; but one will SO as 1 a5 the 
other by one example 9 0 5 | 4, 


66 | 3 


| 0 Tann and Tart. 

| ny 1 80 Fa. Reduce 6h c. 4 7575 21 bs. into 2 
| & 

=_ 5 0 

1 . 2111. 105 B. 

28 $08 ö 12 ĩs 1068 
1 F An. 10073. 


= Here I ſet diary the C's; and place the firſt of the 

3 figures (which will always be a 1) under the Units 
1 place of the C's, and multiply the 89 C's by 12, as be. 
Th fore, Krank the Product under 105. 


Zr 


And now, 7 yro, I will prove this laſt example by the 
other three methods, and leave you to take en e 


= - a In rey ood. 8 
It : 21 grs. Ibs. | C. lbs. . . 


i 7  89—3—21 Secondly, 89—105 Thirdly, 89—10;* 
_— - 4 1 | ch. 
FE 28 {OR . 
| q 3 1 r $73 TRA | , 0073 IB. | 5 
lf LN Þ- TY | 
i | E3 ; 10073 U. common vy. 4 fot 


5 * This third meihod'| is rz very . if once 
you can multiply well by 112; for obſerve I fay 12 
ian, 108, and 5 (the odd 465.) is 11333 and [ 
Carry 11; "thei Iz times 8 is 96, and 11 is 107, and 
SH the 10.16. is 117, that is 7, and I carry 113 Wy, 1 
"Gay once 89 is 89, and 111 carried is 100. - 
: 8 Sir, 1 bearfily thank you; I ſee now how i it is 
= Philo, Then I will give you. one exawplc at large. 
535 Example 


4 for the next 


Tarr and TAE T. 209 
Example. 5. Bought 3 . ſugar, as under. 
C. grs. Ibs. 


| Groſs No. 1—11—2—15 
2—15—1—17 


5 „ 
Tareof all 1 C. 1 gr. 1 Groſs r 
Tret 4. for every 104, at Tare 1—1— 2 
56 ſhillings a 6. N 1 — 
What come ie they to? ve Suttle 43—2—16 
W e ee 
f eue rret e 188 Ibs, 
— : Neat 4700 ths. 
228 i i 
208 
208 1 
8 5 


- Then, if x viz, 112 10 27 1675 what colt u eo, 


Neat? 4 { 1% 


Example 6. Bought 3 z caſks of tea, each. 1 
Groſs, 1 C. 3 qrs. 12 /bs, Tare of each, 1 gr. 5 I. at. 
45. 9 d. a 1b, Neat: What come they to? * | 

Here being no Tret, the Tare taken out of the 
Groſs, the Remainder is Neat. An/. £ 124—13—9, 

o. I am highly obliged to you, Sirz and am now 

ule, 15 you pleaſe. 

"Phils, The next thing I ſhall inſtruct you in is the | 
Rule of 1 9 880 fo 


— — — —— 


— 


- eighth, 


210 PRACTICE, 


wi 5 a. 
; i LY 28 
/ CC 2 . * 4 x £ g 1 : p * . 2 
4. N 4 * 4 . - Pa * 
en 1 FO” FE MW C WE Y"S 3 EY 1 Hy . . — rr: 
* n n 
1 X 2 — 2 £ 
ky —"—_— 
4 
. 


-Þ &S * 0 ” 
: My - y a of \ 2 9 
Zuni; > ? 


. 
o 
— * 
5 - k 
— % 2 
* * $ - 1 
? 4. 1 8 
& $.- 3, wu 


+SECTION :1. 
% PRACTETCE: 
Tyre. W AT do you mean by practice ? 


Phils. Practice is only Diviſion of Money, 


and very much reſembles Reduction aſcending ; for here 
you divide by as many of the Leſs as make one of the 
Greater. It is a thort contracted way of the Rule of 
Three Direct, and ſaves the trouble of ſtating: queſti- 
ons, by dividing by the parts contained in the whole. 


Tyro, Are not Vulgar Fractions often taught before 


Practice? | 


| Philo. They are; but there is no neceſſity for it; 
if you can read a fraction that is enough. Thus, 7; 


2, J, and r, are thus read, 2 ſevenths, 3 fourths, 1 
7 and 7 twelfth. hs 4 | & STS 

Hero. I know this very well, Sir. 
_ Philo, Then you may proceed to work this Rule as 
ſoon as you pleaſe ; but it will be neceſſary to learn the 


following Tables by heart. F 5 OS 


33 
» Lal - 


z 
* oy 


5 | ; N N Kage 18 hy / 
- 4 5 * ” . * 
- A 8 * 4 ” 
* 8 7 £02 4# % 5 
> 1 : 


* P& | 4 1 \ 1 - 
%% ͤ COLES Lf e 4.2 BS +04 ** Ss 
» : F Fs % * . I: oy 3 P 'F WE: 2 1 „ 2 8 
＋ 
DE, 6 
* "xp 5 23 A POR” 
: 2 1 d F: k © * i 18 
— N i 4 
* * 
6 f ; 1 —_— * 


x6; way > (33 8 


PRACTICE. 211 
| TABLE LF. [TALE « 


* a2 * r «ts * 28 * — —E— — A „ 
*.. eee — ene EE „„ — 


Even parts of a 2 2 Even parts of a 7 Sterling. 


Pence 9.98 + 795 x) 17 ll ings 
? 


6 | of a ſhill, 10). f of l. 
F- 1 45 bo. WS 

x 8 mr 4 

I | 5 344. 91 ö 5 

: 1h; 2 2-64,7 3 + 

| 'T +» 
Wahi CY 'C — 1-34. To 


Gs I ail learn theſe Tables as faſt as I conveni- 
ently Ca | 


Pls * (Fa well; then I ſhall DOWN: to give you. 
e under the following cales. 9 25 wie 


OASE „„ 


Wden the ſum i is given in 83 that is,- 5 ary 
; farthings per 15. or yard, then only bring theſe far=: 
9005 into Pence, * and e and wn * 
is done. 1 


Ti 4 « > 


4 4 1 Hy Py Here 1753 Is. at a 


— — farthing a 16 is 1753 

14] & | 438+ — therefore 1 
_ — fr divide by 4, by 12, 
JJ Md  - 20, and have 


| — — 4 1 1664 for Anſwer. 
> 7 4 £ 1-16-67 


K 4 2 ny 


7 


PRACTICE. 


212 

735 . 

2 N 1 2 2753 &. ut 

fi 7 Þiifn, 3 it 29: 

5 1453 9 "ol . 
1.210 713 


219-1 | 


1019-6 


1 —— ; 


I . | } £5-9-6} Au. 


at 19 alb, Here 1753 is 1755 baff 


pence. I divide there- 
fore by 2 to bring them 


into pence, and by 12, 
and 20, to bring them 


into , and the Anſwer 
is £3—13= of, which is 


- Juſt 2 25 the firſt ſum, 


at a farthing a 15. and is 
a Proof to it. 


LE | | 5 | 1753 2. 5 ue, Here I fav z farthiligs 


is the $eighth of 6 pence, 
and dividing by 8, I have 
219 ſix-pences, and 3 
farthings over then I di. 
vide by 2 (becauſe 64. is 
2 a ſhilling) and have 
109 ſhillings, and 6 4. 
over ; then I divide by 
20, to bring them into 
29: and have (5-9 64. 


Nate, 15 ou add the: Anfwers of the firſt and ſecond 


which pes the work. 


tum er, you will find them amount to 4 5-9 61 


„There is another ay to do this: Multph 1753 
by 3 farthings; and the * Is TY hen Th 
bn LEN 12, and 20. e 


7 


9 


14. 


l. 


| FRACTICE. 
127 | 85 1753 4. ug, ber % 


a Pee IH 2 
21753 at 12. Aer e 


d e WG” : 1 


= 4 Aus. 


[thus ; the Product of 
43 farthings and 1 
Itarthing will prove] 


Bae Nate, 'I make]. 
Juſe . of 


the ſame 
number 1753, be- 


_ [cauſe you may prove 
ſthe work o 
ſum by another, by 


One 


adding the Products 
of any two together, 


the laſt 
penny. 


ſum -of a 


| farthings, then take 


rata. . 


CASE 2. 
When the given 
price is pence and 


1 


KS. 


— 


3 213 
the parts for the 


pence. firſt, and then 


| o the parts for the 


e me os 


Zul, d. 


5 af 1 H 4k ell. 


F 
36—6 4 


s 7% 


— 


[the 2 


5 


[ſh 


1 


£92k » 
Lee fay, 1 
penny is the N of 


ja ſhilling 3 then 1 


1 farthing is 
of a penny, 
ind dividing 146 
(h llings, by 4s * 
have 36+: ſhillings, 
and 2 remains, which 
s 2 ſhillings ; then 
I ſay, the 4 9p, of. 2 
ſhillings is and 


fay, 


FIN 


the 4th of a penny 


is T; then I add 


. them both together, 


which make 182 5. 
7 d. r, and divid- 


jing by 20, I have 
JE 9-2-74 for A. 


= Mare re- 


1 


member that what 
. [remains is ſhillings. 
ſand pence, and yoir 
_ Juſt alſo divide ſuch: 


thillings- 


PRACTICE. 


ſhillings by the ſameſ | [part of u | is . 
figure, an you] Thus you Fl I take 
A ave the true An-| | [the parts of the Re- 
(were. >. = mainder as well as 
: "EO | | | the parts of the 
„ | whole. 8 
2 1753; at 12 per 16. 
£ by Le” Dee. pe — I Pray ober de, Tire, 
4210 2 110 —14 I] | [and look well at the 
Ef : | [example ; for I ſhall 
4 10-1915 Po | | ]rnow' leave you | to 
2 1 | {yourſelf for a while. 


I ® This you ſee is | 
luſt double the un 1 Ts | | 
2 1753 at 24. pergd. 


— non —— comes —— 
* 


of 3 rene l 5 
5 f 
| ä q_ wy. 2 
| 12 + [1753 at 14 | 
23} 4. | 21913 is - * 5 


. 8 


| | = 1753 at 24 
. 240 28 7, 146. — 
li. MET 292—20. 
: Þ» 6 l Auf 4 36=6x | 


. 2 Woe, Herd 1 216 3218—8 
I - Jay 3 half-pence is] | 

b | [ihe Ith (as before) we £, 4 16-8- gz 2. 
I. ben I ſay. 1 far} e. 7 34 


= 


| {thing is the 4th 024 5 1753 at 27 . 
| 3 half-pence, and | I Ui — 2 
5 Alwiding by 6,1 have 2 2 Y 292=—22, | 
I 136, and 3 remains, ISS. | 
[which 3 I call 3. — 1 — 
ſchillin $; then II fo] 26j—2% 
4 AY, ng bit par of 2 8 * BW Wi 


| | 1 
4. -. 15 ſhillings 60 L 18-75-22 
45 bach pence, and the! eib. i | 5 os 


Ell 


Þim 


9 


* 7 a 18 } ; | 1 4 
4 f * 1 14 : fo - 
I753At 24%, | dl 
(FFT. 7 = 4 - 75 F 2 
* 2 244 
2 1 k i 
292—24, 1 
* 1 * 4 þ 
/ * 19 i ; 
+ 6 | 
ei $738 ” 1 
40¹¹ 84 | 
| ; 


- bats 
1753 at 3d. | 


5 » 

2 

7 * 
N 


318—3 


4 2118-3 Anſav. 


: 


1 


1753 at 34. 


— 
; 


7 
* 


W a 


438—3 
36-64 | 


474 

{ 23-14-92 Anſw. 
. 

1753 at 34 

73 r 


o 51-35 
1425-11-32 | 
| | ö 


2 L 4 
£ Suk * 


8 


210 


Wo] we 


l 


PR AC TI e. 
- * Ho - — 
> 56 
7 te „ ini : 
NPDES. 
, Fs £5 ? 


" [Dozen 


4 


0753 M4; * 


- 


2 


3 
1753/4 


= 
— 
* 
Es 


14 29-4-4 Anſe. f 


6 
4 B. 


03%, 
1 
753 at 47 16, 
584—4 

73 90 | 


[7 


216 
44] 1753) e I. Or you may 
4 — — take the parts thus, 
% e e, ie + of a 
1 2 73—0 a as befote. 
E N 
——— SO thus, 
210 6913 10 . 
% — | $1753, at 5d +16, 
P —.—.— 
* — 1584-44. 
2 175713 hb, at 54. T7 7 | 219—12 

584—4 „„ 

146—1 Fn ö e OI 
——— | 4; 

11 as. e eee BAY 
. 1 | * Here 1 ſay, 12 
£ 36-105 An/. ſis + of a ſhilling, 
— — — FX and take it out of 

3 111753, the top line, 

1753 at 54 | [which- anſwers the 
—_ C ] me end as the laſt 
584—4 | work, 

146 --1 4-4-4 #. . 

35 61 144] 311753 at 52 

7616-111 r 

7 8 


— — . —— W 
— — 1 7 . * "7 BG r 
——_ _ htc, , 


PRACTICE. 


— 


| £58 -6 115 42. N 


— ———— pa 


1753 14. at Sf 7 4b. 


—.. 


— 


9 839 —114 
5 £41-19-114 4 Al. 
4 | 1753 4h. at 64. A 


ards 


, re PH Y|{ 


Js 


/ AW c les. _ 
ver ar PE [me A 34 
| 2 4 It 1753 at 64 1 Yd. 64 21753 at 62 4 . 
1 3 — 2 — —— 
3% 438-3 | | 4] 8766" 
[r= [4383 1ogr=tt 
A -26—6F 5 3 14 — —— 
— 210 9 04. ais 
0) — e e 
| o 1 ——— c——_ —— 
2 — || lb. . 9 A a a 
+ | * Here 1 ſay 316d 211753 at wo 
| pence is the Z of al | — 
ſhilling in the ſe-[14]| «| 876— 6 
cond line as well as| | 14614. | 
in the firſt, becauſe — .— 
+ [then 2 will be the 210 10209 
1 x » whereas, if I w - 40 
i] [was to ſay. 64 is the C 51-27 An. 
z-of a ſhilling, then IE 
lt muſt ſay z is the allens- 
21 of 6 pence: now[54| 511753 at 7% 6 Gall, © 
24 is not ſo ealy to * 
divide by as 12 is 317% 5 e 
ſſo by bringing ſix- Z| 40 146—1 
gj pence into two parts, 36-64 
dene work i a great] fo _——————— 
ideal more eaſy and} [zjo[l051g=1Z 
natural. X | —— 
n „ Prod 5-144 1 
; Buſhul 2 — — 
2 1753 6 Buſhel 2 2 755 L. at ucts y 
2] 876—6- 1120 4 876=6: 4 
173 0 aa 
| e eee, : 22 55 4091574 
Pp þ | 2 
e - 4 54˙15 FTI 


a - — CO — 8 2 
— V — — Ir — * W „ 9 
2 0 oe. 26 HET” 3 - 7 . 
* 


21 RAC ICE. 
1 22 4 1 125 e Ne 


— be MY | 
47 584 4 if | 

4 3 Bal 2 | e 2 
196 | 73 EPA {1 


E 7 
4 . 


= 
ed 

2 
+ + 
* 


9 0p — 1 1 ä — | 
210 1131—11 85 5 1581 _ [zo 12411—8Z -. 7 | 


£56-12-14 4% 62-1 rr 
Or you may ſay | — 
64. is half, 14. 1s] 1753 Ell at 84d. 


> 
" 
tal ww me 


c-G6tb, and 3 farth. 4 | b 

ſis the. TEE of. 6144 584—4 5 8 
I 
f 


pence. 584—4 
25 * at 84, |: | 73-0 
eo — -$6— 64 


— 


[5 N 9 
[#10|11618-8 e 


46% 311753 B. at 94. 1b. 


Nm. 


| [64. is half, and 24. is|24 876—6 

1-3d of 6 pence 3 on | [| 4 438—3.. 

las 84. is *2-3ds of; — 

a ſhilling, you may l2Joji 131149 | | | 

multiply by 3, and} | - 

| {divide by 2. | 25 £65- 14-9 ol. 

6% 21783 1h. 4A. 1 2 _ 
| | 211 ar 7 at 
+31. 876—6 N 25 bs 
0% - 8% | 876-6 ä 

1 ' 
H 72 


e ee . 4 3 ref 438 3 
T 36—64 


* . 21001351134 
1 e PTY 928 PE 


rs av. 


j 9 1 


PRACTICE. 


219 


- 6] 217538 args 16] #1753b. at er 
34] 3| 876—6 | J34 2 8760 +* 8 | 
z| 5 438—3 12 2 4383 B 
1 219—12 TEL { 
21013817 - 92 21015313 10“ 
| [£69799 | £ 76 - 13 - 107 
& 4 17536. at 94 6% £11753 cx. at 104 15 
34] 2 876—6 3d x 876 6 
4 z 228, iz 2 43973, | 
OT” $] 5]. *19=ix; 
= £1 8 | Sj 6 36—6X 
20[[14214—34 . 
bares, 210, 1570-44 
171-434 mgm —— . 
ES © ms” 820. IL 78-10-44 4%. 
64 16555 Ells at 109. 88 — — 20 : 
44] = - 64 21753 or. ITT. 
| | 584—4 + "+: 876—=6 
5 — — 114 I 584—4 ; 
X 210 14610-10 1 „ 
. [£73-0-10 Anſ. | 15 + 210 16016—11 | 
6d| Z 1753 c. at 104 8 6-11 Auf. ___ 
34 1 8766 e 
1d| 438 —3 1 
2 2 146—1 | [ud] 2584 —4 
36 — 64 20 3] 1461 | 
— - 3067 3: 
200, 14917 - 4+ 42916413 —527 
7 | I£ 82-3-54 A 


7 doſe | 


64. 


PRACTICE: 


21175346. at 115 


And thus, Tyre, I have 


_ 


== 


> — ſnhewyn you from one far- 
| thing. to a ſhilling, how to 
take the parts, ſo as to do 


i ſum for any number 


— — — of Jbs. Yards, &. You 


may by your own practice 


take the parts in What 


I . — 17 5 manner yen pleaſe, only 


FA. vine | 


ol m 


Ib. 


1753 at 11 4 £ 


— remember this ſtanding 
rule, that When you take 
the parts of a ſhillipg, you 


876—6 
584-4 
21 n 


36—64 


— muſt divide the top num- 
ber by ſuch parts; but 
when you take the parts 
of any part, you muſt di- 


17116—54 


number of parts and not 


the top line. Do N un- 


II Sir, very 


. 


EY at 124. 


13 IL 85-16-52 A. derſtand it? 


well; but pray, ſuppoſe 
the price exceeds one ſhil- 
ling, how muſt I do then ? 


learn b the 2 GR 
Caſe. , 0 


vide ſuch à part by the 


Philo. That you will ſoon 


9 


PRACTICE. 221 
5s O A 8 E z. 5 5 le {rf 


i wel: a8 4 bs e 8 . 

When the given price exceeds one fhilling, or 12 
pence,” but is lefs than two ſhillings, then let the top 
line; or given number ſtand as it is given, without 
drawing any line under it; for that is the price or va- 
lue at one ſhilling ; then take the parts, as before, out 
of the top line, or given number, and add the ſaid 
parts and top number together, you have the anſwer 


in ſhillings, pence, and farthings, which divide by 20, 


as before. 


Exaurrzs above Twelve. pence, and. under Two 


„ Shillings. e | 
3% I11753 Bl. at 154, [6d] 40753 Ell at 19d. > 
. e 1 876—64. 

+ . ee , N IE 1 | 219— 12 1 
202 1911-3 Y ee, eee e 
Ar Ä u ‚⏑⏑ ⏑—Ü0. © 4 


109-11-3 Anſ. | | 


| | Here you fre that Rs Hae | 
It let 1753 ſtandd | |. 5 
- [without drawing a ne 
line, and that is of | 17 
itſelf an anſwer forſ 64 


pu 


12d, a 13. Then J 34 + 47 Ys at 214% 
ſay, as before, 34.| 2 z|22—64 
is 1-4th, and I add] | 411-9 


heſe two together, 1—112 
muſt be the price at] fz — 
- 1154. for 12 and 3 | 8144— 242 

15. 444. 21 Auſ. 


| [£142-8-77 anfe © 


al 
3s 
* 


| 
{ 
{| 
|| 


per ell. 


ae TORE. 


285 er 23 Ag. There is a ſort of 
mechanical method of | 
= ſums, or caſting up 
the total of the price of 
any commodity, which is 
often uſed in buſineſs by 
ſuch as are not aequainted 
with taking the parts ac- 
| conding to the ſtrict order 
901 this Rule. e 


+ 54 


A mechanical or 88 way of caſting up any of 
the forego = 2 a cools 0 cannot . 
vide by th | + i a 


Let 3 . ells at 260 2 


rr ee 


Y 


r . 


Rule. Cine ben we ==: fillings 8 955 


pence, or any other denominations the given number 
makes, and ſet the I us under one another, as 
in Addition, and add a together, you have the anſwer. 


Thus the laſt r 95 ells at 224. per ell 


Firſt, 85 Shillings | 4 4 - s > 
85 — — - . 8. 
n 7 1-1-3 
Pence. 3 q 1 271 
Hape 1 22 "64 


= Þ FTW 7 ji - 4} as before 7 


e 1 bey tank you, Sir, for theſe obſer- M | 
vations. - | 

Phil. I do it to ſerve x ou, take which way you 4 
pleaſe ; - for that is beſt which is ſooneſt ms ac , tho' 


it be a little — from the ſtated Rule itſelf. e 
now,; 


PRACTICE. 223 
now, Tyro, we will proceed to the other part of this 
Nahe en een Nen 


20 3.21 * a * 4 8 E 4+ | | 
EASE SS: NIC ü $55.5 Ns oooh rad 1233 
Rule 1. When the given price is above two ſhillings, 
then (by Table 2) take ſuch ſhillings as even parts of a 
pound, and divide the given quantity therehy; then 
take the pence as parts of a ſhilling, and the farthings 
as parts of a 3 each ſum or line by the 
parts to which they belong. Or, | . 
Rule 2. Multiply the given quantity by the ſhillings, 
and then take Te — 555 the — * farthin * 
in the laſt Caſes; then add all together, and divide by 
e | . 


FS 


[Yards Here 2% is 1-10th of a 
t[re(i25-at-25. 84.4 Tad. C. therefore I divide 125 
| —— by 10, and it gives {1-10 
i $f 32 106. the price at 2s, per yard. 
3 2 = 64, Then 64. is 1-4th of 2s. I 
| 1 1210 therefore divide 12 10%. 
I by 4, and it gives '£3-2-6 
— — — 'Then 24. is 1-3d of 64. I 

0 e - 18-64 therefore divide 3-2-6 
* N by 3, and _ gives C1 and 
| „ - ,-,, $0 pen © ice at 24. 
#1 per yard. Laftiy, I fay, 
[ fs SEES 41 alfpenny is 1-4th of 24. 
and take the 1-4th of 

L1—10d. is 55s. 2d. half- 
| penny, the price at half- 
lad... | penny a yard, The ſum 
= 45 pf all theſe is 16-18-60 
e | ' Anſwer, Fs 


PROOF. 


eres 
ryobi the ſecond RuLs. 


2 [Yards i * Here I multiply 125 

4. | 125 at 25, 84.5 by 2, and it gives 250 
032: 5: ſhillings at . a paid. 
1 — Then I ſay 64. is half of 

= +; 1 280. 2 a ſhilling, therefore I di- 

Fr 24} f 62-64. vide the top line 125 by 
| 22010 23g, (and not 2go) and it 

| | 5 22 gives 62s, 6d. and ſo for 

| —— another ſum; then 1 

1210 3318-58 take the other parts, as 

1 — before directed, as by the 

J | _\£16-18-64 as before work appears. 


Philo, Do you underſtand it? | 
8 I do very well; but I like the laſt way the 


© Philo, Take which you pleaſe, 'tis only uſe that 
makes both eaſy, Tra 85 


EI. . Firſt, 57. is 1- 4th of a 

$4 4% at gr. 10d, . I divide 417 by 4, 
44 8 — | gives £ 104-56, then 104. 
FO] 5] 1045 1s 1-6th of 5s, therefore [ 
| 177-64 divide C 104.5, by 6, 

i oy — and find the Quotient £17, 

9 24% Cr2112·6 An. and 2 over, this I call 
4 2 2 pounds, and the odd 5; 
„ makes 2-5, or 45 ſhil- 

1 lings; then I ſay the 65 
C 
r oeeuoer; this I call three ſnil 
"= lings, and divide that alſo 
* by 6, it gives 6 pence. 


PROOF 


= 


PRACTICE, 


225 
| Pola, A ERS he COST Y 
PROOF another Way. 
0 21417. Ell at 55. 10% Here 1 multiply by 5, 
heh be. $46 4%, and it makes ſhillings ; 
4 then I ſay 4 pence is 143d 
4% 3/2088 of a ſhilling, and take it 
139 out of the top line 417: I 
24% f 139 ſay again 4 pence is 1- 3d 
| | 69—69. and ſet down the ſame; 
1 — then 2 pence is half of 4 
2100243126 pence, and having added 


| | FA I 21 Fe. 2-6 as before 


all up, and divided by 20, 
I have the ſame Anſwer. 


And now, Tyro, I ſhall ſet you a few Examples 
with words at length. . | LEE 
104 #57 pieces at 125 94 3110s 3185 load at 187 104 
5.4. — 4ů— = 
2-6 1128—10 | 47 3 92 10 
e 117 
. Bd 21 37. 
4 224 | 5 3 44. 
144751 — — — |. 1210-189 
I „ 36-9-12 420 | — 
1 Y F440, Fo fr bl | ; C -A of; 
er.. - by 
64,1 X a 11 ROOF, 
1. 4. 2157 pieces at 12s 94 | | 
by 12 464 2 185 load at 187 104 
* — |_| 28 multiplß 
il. % | 28—6 4 513330 
NY HERR | | 926 
F „ 
Orr | pleats” | 
| 1£36-9-13 as before | { 174-4 2 as above 
8 „ 5 N. B. 


" PRACTACE. 


N. B. Sometimes it ſo happens that ſums. are done | 
ſhorter by contriyance; which ſhews a practical Arith. 
metician (as I obſerved in Queſtion 26 in the Rule of 

Three): Thus ſuppoſe it was required 7 tell what 
1763 ells came to at 18s. 44. per ell. I 
formed the common ſchool way 
x operations, viz. 10 is the half, 5 is the half of that 


|, If this be per. 
it will require at leaſt 


2% 64. the half of this, 6 pence the 1-5th of that, 34. the 


1 half of this, and laffly 14. the 1 3d of that; and the 
S Anſwer /'1616-1-84, But ſee how much 


ter it 


l may be done; for conſider, 18s. 4d. wants 15. 84, of 
— 7 therefore I work as follows by Subtraction. 


— 


„ e per ell is C 1763 


Hilo. And't 


13 
; 


When the given 


£48 
: 


146-18-4 ſubtract from L 1 763 
525 1616 7•8 18. 3 


Hyro. This is very pretty and very uſeful. b 
le, And thus, young Tyre, you may take which 
method you pleaſe. 7 
Whe price of any thing is more 
ſhillings, or 1 pound, and not ſo much as 2 pounds, 
then let the given quantity ſtand without drawing a 
line under it, and that is the price at r pound ; then 
+. take the parts for the ſhillin 
| Caſe, and the work is done. 


A 


than 20 


gs and pence, as in the laſt 


EXAMPLES. 


. 
eie 
5 22—10 T@ f 
5—12—6 
I 73-26 4. 
: S ; 


gether have 73-2-6 Au,. 


Here I let 45 ſtand 


without drawing any line 
under it, which is the 


price at 1 pound per ell; 


then I take the parts ac- 
cording to the rule in the 
laſt Caſe, adding all to- 


Ibs. 


wor gh * T 
1051.1. 7 * [- 17. 114 [ "Ma you oof 7s FLY 


PRACTICE, A 


a” 
: 7 ; 1 2 . py A 


77 VA 
74% of? 
4 4 


00 e is, (76, 


64| H which 1 let ſtand without 

d\ 51 9 7-6 gdarawi ng any line under 
4 e 1 11.3 it, and then I take the 
e pars e 14. 4, 
4 =— as you find in the mar- 
. . ee dof. gin. ; 


CASES. 


When the given price of the commodity is abs two 
pounds, then multiply by the pounds pi. the Anſwer 
for the number of pounds, and the ſhillings and pence 
and farthings muſt be taken out of the _ or. gen 
number * * directed. : | 


AE e EN . 3 


d 


37 load MEA 16-9. Here 1 I multiply 37 by 


3 £ 3, which gives £11, 

| 1 e e OOTY auen I "La 10s U Patt 
* 18 - 10 n of a , and take it out 
| a4, 1.5% eee of the top £ 37, which is 
1% 1-17, 1 £18 - 10s, then ſay 5 ſhil- 
„ - 18- _ lings is half of io, and 


„ take the half of /'18-10s. 
— — — = which is 19 5, and io 
1141-199 4. J go on, taking the parts 


* 


as the work plain}; ente 
, | * 
f $ 
. _ 


F 
E| 
1 

4 


8 


6% FRACTION h 
CE a 4 Ls One ExanceLs —_ 45 TY 


—* Tom Here 15 Hhds, at 
ere Hhd, is 9180 8 
I fay 10%. is half, and take 


de half of £ 15, the top 


. 1180 number, which is C 7-105. 
54,7 - 10 and ſo I proceed, by tak- 
26 1 32915 ing the reſt of the parts, 
64 5 1 =- 17 - 6 fſaying, co millings is the 

2 8 1 half of 10 ſhillings, and 


12114 take the half of & 7-106 
Ec. 


4193-10-11 
And now, Ye, I think you have had ſufficient i in- 
ſtructions in this Rule, if you carefully obſerye them. 
However, that I may omit nothing that may be uſeful 
to you in buſineſs, there are ſome ſhorter methods of 
caſting up things than the Rule itſelf reaches ; but this 
is according to the given price, that is, when the given 
rice is juſt 2 ſhillings, or when it is any even num- 
ber of ſhillings, as in the two following. Caſes. | 
CASE 7. 7 
when the given price is any even number af thi 
lings, as 2, 4, 8, 14, 16, &c. then multi ply the given 
quantity by half the even number of ſhillings, and 
cut off the firſt figure in the units place with a daſh 
of your pen, or pencil; then all the figutes to the left 


hand are pounds, and the figure you cut off in the | 


units place being 1 will be ne and you 
have the Anſwer wor pag 
5 * 1 
n 18 yards at 4. per yard. 
_ Fe 5 Here the price is *4 ſhillings per yard, 
— therefore ] multiply the given quantity 
916 48 by half the price, (viz. 2) and it is 


Au. £9-125. 96; then I cut off the firft figure (viz. 


6) and double it, which is 12 for the ſhillings, and the 
2 9 is the OY ſo is the Anſwer {9—125. 


Again 


. Rs 
PRACTICE. 22 
328 Ells at 125, per Ell, 
6 Here I multiply by 6, which is half 
the given price, and cut off the _ 


1968 figure, and double it for the ſhillin 
. which is 16, and the figures on the left 


4 


hand of the daſh are * 
; 3 More ExamyLes. 
427 at 140: Again. 695 Ells at t 180. 
* I „ 


» . r 


L 29119 Any. F 4 291-185 5250/6 Av). 625 — 105. 
CASE 8. 


When the given price is any even number of ſhil- 
lings, and you would know what quantity of any thing 
may be bought for any even number of pounds Ster- 
ling, then only add a cypher to the given pounds, and 
divide that ſum by half the number of the given price, 
gives the Anſwer i in pounds Sterling. 


| EXAMPLES. 
How many Ib. of tea, at 128. by Ib, may 1 bar for 
136. An/, 60 lb. 
436 add a Cypher is 360 0; ; 


of 125. is 6) 601b. A,. | 
How many gallons of rum, at 8s, per gallon my 
I have for L 250. | 


L 250 add a eypher' is 2500 


of 8s. is 4) 625 gallons. A5. 
Tyr. I like this very well, Sir; and it is not only 
eaſier, but much ſhorter. than taking the parts: but 


ſuppoſe there be fractions after the given number, how 


then ? 

_ Philo, Take ſuch fractional parts out of the given 
price, and add it to the reſt of the work, as by the fol- 
beg Caſe. | 

| IF | CASE 


230 PRAOTICE. 


CASE 9 


When the ehen n or number, has Fraftional 
parts after it, then take ſuch parts out of the given 
price, and place the ſum under the reſt, and add all 
together. Or thus, (which may be eaſier) ouſly the 
price by the Numerator, (or top figure) of the frac. 
tion, and divide the Product by the Denominator (or 
lower figure) and you have the fractional value at once. 


108. {| 15 F- Yards at 108. 01 ſa th of 


— — 105. 18 1s. 3  there- 
3 7-10 fore zths is 5 times 
6—3 for or $ths as much, viz. 68. 3d. 
Ai | 4 —— Or thus, 1 multiply 
| . 108. the price, by 


0 the Numerator, which gives 50, and divide by 8, 
the On, 4-241 65. 34. the . of Tbs, per 


310 Yards at 188. 5 C ah price Lins an 

W 1 8 4 * 95 | even number of ſhillings, I 
1 — multipiy by half ot it, VIZ. 
2—14— 9. (Recor to the rule in 

A 5 the laſt Caf) and double 

| — — the firſt figure; which is 


Anſ, 2 148. Then for 7 1 
WT Thee Res, viz. 188. by 7, and divide by 8, 
and it is 158. 9d. And thus may many ſams' in this 
Caſe, as well as in others, be done in a very ſhort 


and eaſy manner, by care and obſervation. 0 


HDro, I bee it plainly, Sir; and now, if you [pteaſe, 
I would be glad to have a notion of working Weights 


viz. Tons, Cuts. qrs. Ibs. &c. 
Philo, Iam as e to inſtruct 4 


1 * 44 . FF 
> * Ci 7 "7 . * 


yy Wo YO Www © 


Þ R A 8 ICE. : 2 31 
8 E. 7 T T O N II. 


, ” 
, ” : % F 3 * * 8 
R of WET 0 T. 1 231809 
o * I 
ks 2 85 33% |: 


5 2 AT is the nature of working this 
| Rule? 
10 Philo By: taking the parts, as before directed, 
von will plainly fee by and by : but firſt of all the — 
N Tables out 1 be learned perfeAly. | 


ov APA BL 1-4 -- TABLE 2, be 2 
Even parts of a Ton. Even parts of an Cwt, 

0. . | qrs. Ibs. | 

10-0 _ # * Ton 2.64 2} + {+ an Cut. 
'F—0 | rY — a + 

2—2 fis 4 jp | 14 5 a 
220 1 8 {rs 

225 | | I's 7 C7 


Having got the above 7 Tables pretty readily by heart, 
the Rule i is, dig 8 


F 


| Mukiply the given Tons, or Hundreds, 170 the given 
price, and if there be any parts, as ſhillings and pence, 
work with them as in the foregoing Example : this 
being done, take the parts for the odd weight out of 
the given price, and place it under the reft, and the 
work is done. 

"is his i is better underſtood by an Example or two. 


— 1 


. 2 SY 8 Wbt 
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Wont commas. C. 3 qrs..to,. at £ 2 —6s, per Cwt. 
5 Here I multiply 


| > 1 fa £ — RES | 7. by 257 and it gives 

| 5h. „ £ 14; then I ſay 0 
en is N * ta 

2 qrs 41 — * the F 77 e top 

* 1 3 . 5 number; then I fa 

2116 1s. is the 3, and 


— TT kakeche of, 1.158. 
IL 19—16—6 This being done, I 
begin with the odd weight, ſaying, 2 qrs. is 2 of an 
Cwt. and I take Z of the price C 2-6s. and it is T3 I-35. 
then 1qr. is 2 of 2 qrs. I take the Z of £ 1—3s. which 
is 118. 6d. 

What coſt 14 Tons, 16 Cwt. 3 ts. 21 lb. at 
£ 11. Gra —_ care | 


11 
10s. 2154 kn ec 11 per Ton 
| 38. 4d. 7 Ditto at 108. per ditto 
| 10 C. [ 2 6 8 Ditto at 3s. 4d. per ditto 
| 5 — 2 5 16 8 The price of 10 Cwt. 
| I av 13 | 2 18. 4 Ditto of 5 CWũÜ¾ . LE 
2 rs. + 12 "8, Ditto af a'Cwt, 51 5: -þ51- 
2 5 10 Ditto of 2 qrs. ARE vets 
; 14 lb. 2 5 Ditto of 1 ; "op 
45 . 12 6375 + Ditto of 7 . 
3 1L 173 Au. * 
Fs here, 55 74 a. every. . with whe -: 


Pr is, and where It is taken out of, that you may be 
the better grounded in the work: for remember the 
money is taken out of the given weight, and the odd 
weight is taken out of the given price, as you” were 
. toldin'the Rule. & 5 
| yr. I'fee the nature of it, Sir, plainly, | 
Fhbile. Then I ſhall leave you a few Queſtions for 


youto work, or prove at leifure. 


QuzsT1ONs 


| INT ERES T. 233 
. QuzsTjons' to exerciſe the Learner,” | by 
| - 208 2 Whit coſt 125 lb. of indigo, at 146, 1 per lb.? 


Anſ. 1374. 
0 5 3 gained in 476, at 4. 100. per L ? 
And. £116 and 64. 
What is the value of 47 load, at 2 3—15—6Z 
per load F Ai. £ 177 —10=57- + 
4. What Gt Wa, 15 C. 3 qrs. 37 lb. of 1 iron, at 
£349 Per ton ? _. e 7 | 


DIALOGUE x. 
SECTION I 
Stores INTEREST. 


Fre. IR you avs given me great ſatisfaction in 
the Rules of Practice, and now I ſhould be 
glad to be informed fomething concerning Intereſt, 
ray what is it ? 
Philo, Intereſt is money' that ariſes from à certain 
| ſum lent out at ſo much per Cent. per Annum ; and 
is a conſideration allowed by the borrower to the lender, 
Tyro. What do you mean by per Cent. per Annum? 
Phiio. Per Cent. fignifies too pounds, ang * Ann. | 
ignifles a year, or 12 callendar months, - - 
' Tyro. How is Intereſt pei formed? 5 
FPbili. Intereſt may be performed by the Rule 7 
Three Direct, (as you may ſee by Example 1 following) 
but in ſome caſes it is done eaſier and ſhorter by 
tice and cuſtom, and that is the reaſon. that 4 has 
a Place ang title in all books of Ae _ an 
| | L 3 Deo. 


5 7 
1 : 58 % * i . 
; 'S® e 
2s xt BA f 0 
4 
— 


— — — — eee ET Een 


224 © INTEREST. 


. Tyre. Pleaſe to give an Example by the Rule of 
| Three, and prove * the ſhort Is way. 
_ Philo, 1 will. 


1 0 413 Bere 


[} 


| e 
5 What is the intereſt of £ LEO Raf, a year, at 4 
pe Cent, per Annum? _ 0 1 

N 


"If i00—be—5 what is 175 — 10s. ; 
20 . 
5 2000 3510 


20600) 17550(8 £ 
16000 


3 1550 
20 


2000) 3 _ I 5 TO. 
— 
11000 Anſ. [815-6 
10000 ͥ 


ahne r 


N 


Hee ow Mis Iam obliged © to make my firſt and fe. 
cond number 'of one name, ſo that according as the 
fam is, it requires a great many figures; but by the 
next method You fpare = this trouble; which pray 


e 0. | 
* 1 | Second 


4-7 _ 
pa © — 
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1 


Second Mzrnon. Cas 1 
Multiply the principal, or given ſum, by the rate per 
Cent. and cut off two figures towards the right hand, 
(which is the ſame, obſerve, as dividing by 100) and the 
figures towards the left are 775755 intereſt: This 
done, multiply the figures cut off to the right hand by 
20, and take in the odd ſhillings, and cut off the two 
figures, as before, and the figures on the left hand are 
| ſhillings: Then multiply the Remainder by 12, and 
cut off two figures, and the figures on the left-hand 
are pence, Laſtly, multiply by 4, and cut off as be- 
fore, you have the farthings. 4-1 RE 


Thus the above Example is done as under, 


12 9 8 


d. 6) 0 Anl. £ 8—15—6 as above. 
L Tyro, Indeed this is very ſhort to what the firſt work 


8 | | 

_ Philo, Then pray obſerve the rule, for all the follow- -- 
ing Examples are performed after the fame manner; 

and remember, that cutting off two figures towards the 
right hand is the ſame as dividing by 100. 
| 14 


4 


[1 


1 
- 


* Ke: "} 
SS 
* a» ©» 4 
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Queſt. 2. What is the intereſt of C c15—10s. f 
ö * Lf bs ; a 


+ 
m2. 


4 * 
Anſ. Z20-1 2-44 rh or Aths of a anni 
qrs. 3) 20 


Queſt. 3. What is the intereſt of £ 1050 for I year | 
at Z 3 per Cent, per Annum ? 


1 £ 1056 aan 
| 3 per Cent. 


7 % 


S 


s. 10) 00 Anſ. 311058. 


Tyro You. need not 
| this . but _—_— 
1 fe how then 7 1 


ive me any more Examples of 
nn lent for more than 


e 


eee 237 
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when the given rate per Cent. is an even part 1 
{ 100, then divide the ores rincipal by that.even part, and 
the Quotient is the Anſwer Af ness. x. 

Take Example 1, viz. C 175 — 10s. at C5 per Cent. 


Here and being -! 28 of * 100, I only os om 
by 20g it is done, | 


fo 
2]0)17|5—10#® 


" £m 5—6 


* Note, After I divide 175 by 20, I ay, 0 the 2oth 
part of 108. is 6 pence. ; | 


_ . What is the intereſt of 4 a at 


2 nt. ? 
1 C25 being Ith of ( 100, I divide the principal 
1345 —17 6 by L 4: and it is done, | 7 
ip un d. 
4)345—17=—6 


years, 9 months, at (5 per cent. per annum 7 


0 - 8451 
5 per cent | | 
2 8)77—10 : 
20 Intereſt for 1 years £8—15—6 
. 15050 5 F #99 
3 ba- n 
%% e 


238 INTEL Te: 


| 
££ Et bo 
2 + © 


"CASE * 


g; Fhen the the MODE is put out for e mönthe, 
ele for the 5 firſt, and take the months 


oY bis ts 00.1 a * derben to _ he Rules of 
Practice. ot / & 


"Duef, x. What is the intereſt of 2 178105. for 


| | | A Prac. 


A Practical ee 


N Oueſt ſeman Teft his niece. will 

bs, £533 Fi nag „to be paid her when ſhe bois to 

ths * intereſt, at £ percent, "Now ſhe came to 

of 15 * 5 years, 9 mont he and 3 weeks: what has the 
| got to receive in all, * and in tereſt 5 


; / cent.” "OP FI ey T i ©. Pra 
1 I per # | 
73535 nurn for 1 year Lange. 
7%j,4ꝗfꝗ ] b 6 mths £ year | liier . 
3 zmths E + 11=— 3684. 
2 weeks + + $=n=g' tf 
. 1 week 2 oo ; en : 
FFF 


— — — 
2 129—18—23 Int, 
558—16— Leg. 


The 8 and intereſt is £688—1 — h 


Tyro, Sir, I thank you for theſe two uſeful Exam- 
ples: and now I would only aſk this one favour, and 
that is, how am I to tell the intereſt of any ſum for 
any time, at 32, 47, 42, or the like per cent. | 

Philo. It is ſomething more difficult than the other, 
but an Example or two, with your due 8 wal 
make! it * eaſy. 


Fd L 6 


- . : 
3 5 — 2 Pg or" . wigs To 
* INTEREST. 
I Sy 
9y £2991 Of 928900: aug 8 E 4. * Irs I 28 foul} 


Us 
" EV. 


hen the. e nate per cant, is! not + exen pounds, 
but is 22, 14, 42, or the like, then multiply the prin- 
cipal, or given ſum, by the even pounds, and "+ the 
Z or 4, or + of the ſaid principa 2 iven if and 
add to that product; then cut R two gures and pro- 


ceed in all reſpects as before. . 8 


Quel. 7. What comes the intereſt of - a ; bond of: £685 
| ow at Ar £42 (has i is, 4 io. ur cent. per e? 


no 8 N 11 


STE | Here I multiply by 5 den bor 
„„ — 2 per cent. which is 10 ſhillings, 


10 27410 I ay 10%. is 2, as in Practice, 
1 342 - 10 and take + of 685, and add to the 
— other, it is P fv. 2—oO J. then I 

7 2 - 10 cut off two figures thus, 30182 
and proceed 5 before, 3 it 
2 —— 'L 30-16-6, 
TIM 160560 5 


12 0 
: £ _—_ 6 0 - 
: | 2 : 
4. 6000 ; 
* * « - * 5 
"oy 5 8 7 * 4 N 3 .} & 4 ' 4 
8 99 25 : CELL Eo " — * 1541 F — 
: = » * \ 
122 2 f 4 3 2 7 2 : By 4 4:8 
. * * . x wg 33 ; | F : 4 
2 Fr: : fs . 4 # 
[5 * 8 4 
x 3 1 £ 28. * 
: 222 e . J 
4237 % "*# 4 et: # & A 5 32 1 
ty 151 4 FO , © 4h 
a+ 4 #f ©, 146 * 20 20 15 2 * X 
> / 4 h ; 
og $57 * # R 
L a 2 4 a 11 
Nu ff, 
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INTER LE #4%:.. 1 - 


Queit. 8. Lent C 500 upon 2 mortgage, to receive 
intereſt at {4 3 (viz. _ 155.) per cent. till it was Las 
off: na the mortgage was paid off 3 years, I mon 
after; now I demand the. en due to me ? (5% BY 


171 . £3 48 


21; 90 De * FOOT 3} 2 B ee sd. 
15 u off 14/7. £2 f 5 
010% 5 800 Intereſt — 1 Tan: Cas. is 

4 _. Multiplyby 3 


8. | 


ol Pe IRA 'E]71— 5—for 3 Yrs 
5|'#| 2502 Months | 3 11—17—6 6 Mths” 
| 125 3—19—2 2 Mths 
SOON 35-2)» | PIRIE £87 e, 
Sos, , 7. #63 20 - 1 8 £1 

1 — SEE. een ; wh, | 

7 By 15% 


Ts I n all thefs IT very wall] "AY 

fuppoſe the intereſt be for A 2 a r how * 
am I to find it? | 

ra Very eaſily. e 0 8 1 


f SFF 
When the intereſt of any ſum is to be baun for lefs 
than a year, viz, for 1, 2, 3, 4, or 10 months, or for 
months and odd'days, then 2 find the interſt for one 
d and take the parts of that year's intereſt accord - 
to the Rar time: thus, if it be 6 months intereſt, 
take way f of the year's intereſt; if 9 months, 
take 3; if 3 months, take ; and for the odd weeks, 
or days, the . * — months. : 1 1 51 


j ö 
11 2 — 
v4 1 WER ; | } - 


TT Queſt, 


2 , AN TEREST. 


ue, « _ What is the intereſt of 4 175105, for 8 
months, afs mY per Annum? ; 


* N in nt * „ 


Sings u Then hy, 6 e 2479 for 6M. 
es e It 55 - 3* SM. 
JET” TSF» 1.34 * * 15 £5 —— — 
——— 2 An 5 8 122 - A 
11 nf ET Mot I: nl 

: : ay a di 2a 74 We n 
4. 0 | 


33 8 4 N ers. 7 


Here you \ fre ll the half of one + Sar intereſt, 
which i is £4-7-9, for 6 months ; then I ſay, 2 months 
is 7 of 6 months, and take the 3 of £4-7-9, and add 
both together, is Z 5-17 for 8 months. 

Tyro. I am ſatisfied, Sir. 

Phi, This is the beſt way of calculating, Angers in 
N general, and will be near enough for common praQiice, 

ſhould there be weeks or days; for it is only taking 
parts for ſuch weeks and days as was ſaid before. 

Tyre. But ſuppoſe the intereſt be put out for ſuch a 
number of days as cannot well be taken in Na 0 even 


2 "RAP 6500 wg! , 
ed); RULE 


| Pub. Firſt; e eee 
| then fay; if 365 days give fo much, what will ſo gay 
days give? Thus: ſuppoſe the intereſt for 1 year be 
10 10, and it was required to find the intereſ 
for 73 days, I ſay, 
"If 365 days give £ 17- 10= 10, what will 73 days 
_ give? An. 3-10-2. 


RULE 


Aſſurance, Brokerage, Commiſſion, &. 243 
| l R UL E 2. WE 7 


Bring the prineipal, or money lent out, into pence, 
and multiply thoſe pence by the number of days the 


ſum is put out at, or continues out; then if the rate 
per cent. it be put out at be £ 5, divide by 7300; and 


if it be £ 6 per cent, divide by 6083, you have the 
anſwer-in pence. There are many other ways to find 
the intereſt for days; but I would recommend the firſt 


Rule of theſe two to the learner, as it ferves for all 


- 


rates per cent. and is moſt certain. | 


SECTION. Il 


+ Of Aſſurances, Brokerage, or Commiſſion. | 
: Tyro. HAT is Aſſurance, Brokerage, or Com- 


e miſſion? . FEE en 1 
Philo. Aſſurances, or Inſurances, are of various forts. 


An Aſſurance is when any perſon agrees with another 


at a certain rate per cent. to inſure his life for ſuch a 
time, or his ſhip r Voyage from the dangers of 
the ſeas, or his houſe or goods from fire. Brokerage is 
an allowance of fo much per cent. given to Brokers, 


ar perfons employed in buyir ſelling ſtocks, or -. 


tranſacting buſineſs between buyer and fſaller. And 
Commiſſion is alſo an allowance of ſo much per cent. 
far buying and ſelling any fort of commadity, by the 


order of any other perſon, &c. 


Tyro. Then I perceive theſe are all caſt up the ſame 


as the intereſt of money Is, 


Philo, They are ſo, only intereſt is ſo much per 
cent. per annum; but Brokerage is caſt up only at fo 
much per cent. ready money, without any regard to 


time. Of theſe in their order. 


: * 


244 Aſſuranceg Bi 
1. Of A8 SU NAN CES. 


ae n an Aſſurar ae a 
£ 20; e N ee 9195} c 
* T7280 FI» ore o ey PO 5 
Tt iigh 6 Nog we BY Here I naltiply by to, thi. 
HAY T5 09G 1 take the parts er the top; 


or C580, and add all together, | 
and cut off two figures, (which 
s dividing by £100) and pro- 
. .-ceed"as in Intereſt, by multi. 


plying the Remainder * 20 | 

N Kc. - ; 5 
i : 
* | t 


the 2. Sir 1 for Rund FOR to "the ' 7k of 
L 82 upon which I made A at of = 1 
TIRE: what does it come to? WT cont | 


1200 Here I auleiply by 7, / then 1 1 fax 
2 for the fraction 4 eighths is E, thats MW 
 =—— the & of Ichs (for 8 eighths is equal to | 
> 15 2 8400 1 whole Integer) and take the Z of the 
is 4 500 top number; then I ſay I is 2 of 4ths; 
I 350 then Taddall — and cut off two | 
— figures,” as before, &c. * find * th 
„ine anſwer 1s. J 


ob, EE Te Rb ESD 4 ad 


Kc. 243 
4 — 14 \ , _ „ 2 i #3 \ 9 
2. BROKER ACE and Coumniss1oW. 


„ You need not give me any more Examples; . 
for I ſee the work is the ſame, though under dif rake * 
titles or names. 
Philo. It is ſoz; but ſtill when the per cent. is ſhil- 
lings it may be a little difficult to you; 3 I will 
give 0: an Example or two. 


9 weft. 3. What is the Commidion of a "deals 1 
9 or felling 7 pod e at half a, crown oy 
cent. . 7 


Rule, Multiply the money by the ſhillin os, and take 
the parts for the. pence as in Practice; then add all to- 
gether, and cut off two figures to the right hand, and 
thoſe towards the left are your anſwer in ſhillings. 


1 rn Duefh, 1 What is my commit: 1 


ie Ap bag 2 at 71. Per cent.? FT 
64 . 1 ; 
[ UE | Shill ee 8 ” 
1 175 | „ 5 
a ale . | e 
ä er ML oats 
Another Way. 3 | 1 


en off two ue of the ory fu, alt el 
the Remainder by 20, 12, and 4, Fives the anſwer, at 
£1 per cent. then take the parts of the ſum of £ r per 


cent, as in 2 you have the GO; abs 


245 Adilurance,” Brok. 


Auel. 5. What is my n 123210, 


at 74. 6d. per cent.? 
buzz Tor. re N. 10.6 
r 


$ + Toko r 26 
8 , | | | 


. „ 3 : Cs THEN 


Drs What is Compound Intereſt? F 
lo. Compound Intereſt, is. call Totersſt * 
Intereſt; that i is, the intereſt of the prinelpal, and 
the intereſt of he intereſt added 2 is the Co 
puns Intereſt. . But it being ſeldom uſed without it 

in . purchaſing ot aynuaties;. &c. and being very 
tedious to calculate, is done with more caſe by Decimal 
FraQtions. 1 1 

Dro. But I ſhould be glad you would-give me a litl 
better notion of it. 

Philo. Suppoſe I yu out L 100 for three years, at Cg 
per cent. Compound Intereſt, what does it come to? 

Firſt, I find the Simple Intereſt for 1 year is 51. 


then the ſecond year I am to count what the intereſt 


A 105d. is, ou 7 8. This I oh _—_ 
principal 19z/, it makes 110%. 3% Then I ſee 
47 is the intereſt of 1100. 6, and ind it 5. 207. 3 
for the third year. L I add. theſe different inte- 
reſts togeth er, Yize gl. 5h, 5% and g. 105-1344, and. It 
makes 151. 15s. 34, P Compound . Intereſt for three 
years on 100. at 5/. per cent. And * for uy 
number of your, af any rate per © cent. | 


75 Pl 8 | 
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ont 2 05 REBATE. r DiscounT..... 
T7HAT do you mean by Rebate or Diſ- 


;\ "FF count? © E ak 
© Philo, Diſcount is when a ſum of money, which is 


10 be paid at any time to come, is ſatisfied by paying 


of it down in preſent money; which preſent money 
being put out after the ſame rate per cent. and for the 
ſame time, will be increaſed to the debt or ſum that 


| was firſt to be paid. | 


Tyre. Explain this a little fuller in other words. 
OBSERVATION I. 


| Philo. Suppoſe a perſon owes me Too guineas, viz, 
105/, to be paid in a year or 12 months to come, how 
much preſent. money will ſatisfy the debt? A0. lool. 
preſent money will ſatisfy a debt of 105/, due twelve 
months hence; becauſe 100. put out to intereſt 12 
months will e f ( 

There are ſeveral methods of performing this Rule 
of Diſcount ; but as it is beft done by Decimal Frac- 
tions, I mall give only this one general Rule, | 


A general Rury to find the Preſent Money: 
N. B. 1. Add the intereſt of 100/. for 12 months (at 
the given rate per cent.) to 1001. and make this your 
firſt number; then gue 1064, only for your ſecond 
number, and make the given debt your third number, 
and the anſwer will be the preſent money that will 
ſatisfy the debt due 12 months to come; then take this 
preſent money from the debt, and the remainder is the 
Rebate far 12 months. EE Sn uf 2159 HOT 

2. Thus it appears, that the firſt number is always 
known, according to the rate per cent, for one year (or 
12 months) by the following Table. 15 


. 


248 _ IT Drscount, 


For at 3/. per cent, the firſt number will be 103, &c, 


= &@ 
1 
e ie 
S | 118 v 
Y „„ „ 4 


gets Pray pive me an Example or Ww. 


Queſt. 1. What preſent money will diſcharge a debt 
f 1600/7. due 12 months to come, at 5/. per cent? 
If 1605/7. gives 100l. what will 1ooo 7 

Anſ. 9521. 7. 74.4 514 the preſent money. 


This taken for 1000/ leaves 47/. 121. 42 397 Rebate, 


O BS EERNVAT ION 2. 

There ſeems to be ſome reaſon why Rebate ſhould be 
done like Intereſt, and that is this; that if I lend mo- 
ney for a year, I truſt that time for the intereſt of it; 
now in diſcounting bills, &c, I receive the intereſt of 
the preſent money directly by paying it down; toge- 
ther with the intereſt of the money that rebate falls 
ſhort of intereſt; which reaſon, I declare, I never 
could conceive of till very lately, nor never ſaw it ex- 
plained. Thus, by Ex. 1, the Rebate of 1000l. for 12 

months at 5/. per cent is 47/, 125. 4 332, the intereſt for 
that time is 501. the difference of theſe 2 is 21. 75. 74784 
No it is evident, (by Ob. 1.) that the Diſcount cannot 
be gol. for then the preſent money would be but 950/. 
whereas it is 98 2l. 75. 741, the intereſt of which for 
12 months at 5 per cent. is 474. 127, 44 , both 
together, making the principal r000/. ſo thas the com- 
mon way is 20. 75. 744.75 too much. Whether this 
method be too difficult, or whether this be a ſort of 
_ gratuity beſides the intereſt, I know not; but it is 
moſt evidently falſe. ee. 5 4 


. 


YH VS W #2 US , 
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1 1 


Fo 
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Proof for the Rebate at once. 5 


If 10h gives cl. per « cent. what will 1000 give ? | 
aſe 471. 127. 4 f 432 Rebate. This: taken from 
a leaves 9520. 75 7 i the preſent money. 

Note, When you want it for 6 months, then add half 
of the rate per cent. to 1000. and make it your firſt 
number ; if you want it for three months, then add a 
2 of the per cent. to 1000. and make ĩt your firſt 
number. 

Thus for 6 mionths at 3l. per cent, the firſt number 
will be 102/. 10s. and for three months 1010. 5. 

EXAMPLE. ; 

"Queſt 7 What preſent money will pay a debt of 
1000. due fix months hence, allowing Rebate at 51. 
per cent, | 
If 1020. tos. give 100l. what will 1000 give? 

Au. 975 125, 23 : 4, preſent | money. 
on n 74. 9E Diſcount. + 


aff 5 TP+ RO ani BEE | 
If 757 107. give 5]. Rebate, what vil 1000 give? 

eee FAY 
0 For three MONTHS. 


If. 101 91. : give 1007. what will 1oo0/. NO 

Aa. 9871. 135. 14. preſent money. | 

Or, 121 '6s. 107 Diſcount. 

"Fon! if 101]. 5s. give 5d. then 1000). will give \- 18 
12. 67. 104 Rebate for 3 months. | 

Thus I have. gone thraugh the. whole. e chat 
may ſerve you for any ſum of money. 

De. I thank you, Sir, but I thought, after having 
found the Intereſt or Rebate for 12 months, that the 
half of that ſum would do for 6 months, and the 425 
my months. Ne 

bilo. In Intereſt it would do fo, but not in this 
Rule : for you ſee the intereſt of 10001. for 12 months 
i Fol. but the Rebate is but 47/. 12s. 45 ; fo he that 
auser the money gets in effect 21. 75. 77. Ay 
| Out, 


\ 


250 = Revere or Drotovinr, 


Queſt. 3. What is the Diſcount: 3 note of 1 
due 12 denke hence, at 5. per wan | 530 


0 ; NG 10 1 1 768 want . beer. 


What preſent money wilt „ a i dil or 


778197 164 A 


3 bit of $rol. due 3 months hence, allowing Rebate 


at $7. per cent. ? 

Anl. Sool. and the Rebate i is 10l. 

Dye. But ſuppoſe the Rebate be for 2, 927 or 4 EY 
at any rate per cent. will not the double, triple, and 
| quedirnp's give the anſwers ? 

Phils. No, by no means; for as 6 months Rebete 
is more than the half of the Rebate for 12 months; fo 
12 months will be more than the half of 2 years, or 

24 months Rebate, as appeats. 5 1 5 


Queſt. 5. What preſent money will key a debt of 


ooo), due 2 years or 24 months to come, allowing Re. 


bate at 51. per cent ? Say, 

F-11208; (chat is 5 double, and added to 100/.) * 
1007. what will 10000. give? Aaſ. gogl. 15. 94 710 
preſent money, which taken from .. 1000 J. leaves 
gol. 18s. 2 718 Rebate; or, 

If 110/. gives cl. then 1000). will give gol. 187. 28115 
Rebate at once, as above; which wants al. Es. 74 of 


being double the Rebate of 1 year's Diſcount on the | 


lame ſum 1000l. for 12 months AS by Example 1. 


Herb. 1. this be the caſe, I am ſurpriſed that Rebate 
in al offices and compting-houſes i is performed like in. 
tereſt of money for the ſame time. 

"Philo. The Rule of Diſcount being ſo tedious, cul- 
tom, it ſeems, Has prevailed to work it like Intereſt 


both for aſe and ee e e 4T 


OI 
4 
£ 


#4 . 9 


 Epuation 'of Payments. 3c 


. for Practice. 


What preſent” money will pay a-debt of biol. adds 12 
months hence, at 5/. per cent. and what 15 the Rebate? 
| Bc 7711. Bs, 62 preſent mortey, 
6 . 0 117. $7 Diſcount Ak 


$10 


- What preſent woney will pay 570, . 3 months 
| hence, allowing Rebate at 5/7, per cent? 


* 


Anſ. Sool. and Rebate 101. Bur according to Intereſt | 


a 10. 27. 64. Difcount. ' 


f "Tyre. I thank you for this kind agrees, in teh 
Lam quite perfect. 


f Phils, Then we will proceed to, | 


a. . 


5 — R 
3 SECTION IV. | 

5 | | 7 

" Reo irige of keruevrs. 5. 

0 n XX HAT do 290 mean by Equation of ray. 
: ns, / $68: | - 3 00G 
| Philo Equation of Payments is when a certain ſam 
; of money becomes due at different times, or is to be 
h paid at different payments, and it is agreed hetween the 


debtor and creditor to ſet; or pitch upon a certain time 
„br the payment of gr Waere, without any damage or 
q loſs to either, | 5 


Tyro. This is very pretty as well as uſeful': pray give 
| the 8 for the working queſtions of this ſort. 


RULE, 


4 


252 


— Equation of Paymants. 
R U LE. 


Multiply the ſum of each es 


ment of the whole. 


14 


8 1 ſet hoon each 8 and the time right againſt 
it, and multiply the maney by the time, and ſet the 


by the 
time it is to be paid in; then add the 3 . 
together, and divide the ſum by the whole debt, and 
the Quotient is the N or Er time for the Pay- 


uſb. 1. A merchant hon goods to the value of 
. 3ol. of which is to be paid in one month, 40l. in 

3 months, 20l. in 4 months, and 501. in 6 months; 

but it is agreed upon an equated time to pay the Whole 

at once; I demand the equated, e time 

ment at once? : 


protinfts of each right againſt them as follows, 


£ 30 multiply by 1 mith is 30. 


oh 


.  Hnſe, 3 months, 23 days. 


— by z mths is 1202 
by 4 mths is 80 8 
by & mths i is 300 


Debt 140053003 
„ 


% 
om oy 1 
- Fe 
* 


% 


12 * (Res 


s ben ae 


* *. New 


of pay- 


8 . — E: a an cd N 


SS COD ww ww cry 


att, 


S 


ot, I multiply by 30, the days in a calendar 
month, according to the cuſtom of buſineſs, . becauſe 


2 ſuch months are reckon'd to the year. 


©. Queſt. 2. A merchant bought Goods, to the value of | 


{, 500, upon the following conditions, viz. & to be paid 
in two months and the remainder in 6 months; I 
demand the equated time to pay the whole at one 
payment ? ; 1 2 648] 12 W512 128 725 


Firſt, 4 of L500 is £125-multiplied by 2 mths / 250 
The remainder 1s 375 multiplied by 6 mths 2250 


Debt | £ 500 5]00)25[00 


Ax. 5 mths 


Now £ 2500 divided by the debt 500, is 5 months 
for the anſwer, and thus for any other queſtion, Do 
you ynderſtand it? | . 

Tyro, There can be nothing eaſier to apprehend than 
ibis. „„ 


Quksrioxs to exerciſe this RULE, 


3. A Father left his Son FL, 600, to be paid by his 
executor as follows, ; in 3 months, 5 in 4 months, and 
in 8 months; but he being very troubleſome to the 
executor and he is willing to he rid of him, they 
agree upon a Time for the, Payment of the whole at 
once, The equated Time is demanded. Anſ. 5 months, 


4. A owes B L 2000 to be paid 3 months hence; but 


4 agrees to pay him {, 1200 down, provided he will give 


him a longer time for the payment of the remainder. 
The queſtion is how long time B ought to give him 
to pay the other / 800 in 1 An/, 7 5 months. | 


Tyre, 


| 
| 
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nie Ty" What other Rules are there in common Arith. 
Philo. Several others as Alligation Medial, and Al- 
ternate, Single and Double Poſition, Compoſition of 
Medicines, Arithmetical and Geometrical Progreſſion, 
&. but theſe being not ſo much required in buſineſs, 
(or at leaſt may be done by the Rule of Three Dired 
I ſhall give a little notion of the two laſt, becauſe it 
may be of ſervice to you in caſe your fancy ſhould turu 
to any part of the mathematical ſtudies. -. 


DIALOGUE Ix 
SECTION I 
. : e een ee . 
Bro. HAT do you mean by Arithmetical Pro- 


Sremon? | 
P Phils, Arithmetical Progreſſion is by ſome called 
Comparative Arithmetic, becanſe in a ſeries of num- 
bers one is compared in another, in order to know what 
Ratio or proportion one bears to the other; and that, 
in what manner they differ, and how much, and that 
difference is always equal in numbers that are con- 
tinued. | | r | 


OBSERVATION. 


1. Let us take any numbers that differ alike from one 
another: Thus 3, 6, 9, 12, 15, &c. differ by 3, cal- 
led the common Exceſs, Difference, or Ratio. Allo, 
1, 9, 17, 25, 33, are numbers in Arithmetical Pro- 
greſſion, whoſe Ratio, or common difference, is 8. 
ö b 2. In 


 ArITHMETICAL PROGRESSION. WEE 


2. In any ſeries of figures in Arithmetical Progreſſion, 


when the number of places is odd, wiz. 3, 7, II, 15, 19, 


or the like, the double of the middle figure, or place, 
is equal to the ſums of the firſt and laſt figure; thus, 
2, 6, (10) 14, 18 The double of the middle term 
10 is equal to the ſum of the firſt and laſt number, wiz. 
20. 80 3, 8, 13, (18) 23, 28, 33. The middle term 
18 doubled is for the ſum of 3 and 33, viz. 36. 

Tyro, How many caſes are there in this Rule? 

Philo. Six; but two of them will be ſufficient for 


your purpoſe in working queſtions in general, or to 
give you a true notion of the nature of the Rule it- 


ſelf, 


The number of places, or terms, and the Ratio; or 
common exceſs, being given to find the laſt number. 


Multiply the number of places lefs by 1, by the 
Ratio, or common exceſs, and to that Product add-the 
hrſt number, and that ſum will be equal to the laſt 
number. . ee lese 
I. Let the firſt number be z, number of places 7, 
common exceſs 5, what is the laſt number? 


Here the number of places is 7, therefore I count 


them for 6, (which is leſs 1) and the Ratio, or common 


excels, is 5, now 5 times 6 is 303 then I add the 
firſt number, viz. 3, and it is 33, the laſt number, 
and ſo on, if the places were ever ſo many, 


. Let the number of terms be 121, the firſt num- 
ber 5, and the common exceſs, or Ratio, 9; I demand 


the laſt number? : | | 
, M 2 Here 


3 ods eren 
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Here the number of places leſs by 1 is 120, which 
multiplied by , the Ratio, gives 1080, to which add 
the firſt number p. oo ro85, the laſt number. And 
this, you may prove by ſetting them down thus, 5, 14, 
23, 32, 41, till you have 121 places, and your laſt 
number will be 1085 —But how tedious is this! Since 
you ſee the laſt number is fo eaſily found., 


5 Qs s T10Nn for Exerciſe. 


: A traveller ſet ous; and the. firſt day was miles, 
2 


the ſecond day q, increaſing every day's Journey 3 
miles, and travelled 61 days; how many miles did he 
go the laſt day? An. 186 miles. See the next cafe. 


The extremes, that is, the firſt and laſt number, and 
the number of Terms being given to find the Aggre- 
gate, or total ſum of all the ſeries of numbers, 
Add the firſt and laſt numper together, and multiply 
that ſum by half the number of places, and the Bi 
duct is the ſum of all the ſeries. Or in caſe the num- 
ber of terms be odd, then add the firſt and laſt num- 
bers together, and multiply that ſum by the number of 
the terms and divide that Product by 2, and you have 
te total of all the places... I... 
Thus, in the laſt queſtion concerning the travels, 
the. firſt, number is 6, the laſt number 186 miles, and 
the places 61. Therefore, by the Rule, add the firſt 
number 6, and the laſt number 186 together, and it 
is 192, which I multiply by 61, and it is 11712, and 
dividing by 2, I have 5856, the miles he went in all 
W DD R 
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A Qvrsrron for Rxerriſe. 


Quel. 2. Suppoſe 100 ſtones be placed in a ſtrait 
line, at a yard diſtant from each other, and a perſon 


ad | 


undertakes to pick-up one at a time, and bring it back 
to the place where he firſt ſat out; how far will he have 


gone when he has picked up the whole ? 


Here the number of places are 100, and as the 


ſtones are but -one yard from each other, the common 
excels is but 1, and therefore, the laſt number is alſo 
100. But here you are to conſider, the man is to come 


back with every ſtone; therefore, when he fetches the 


firſt ſtone; in returning back he goes two yards to put 
in that ſtone, therefore 2 is your firſt number, and by 
the ſame Rule 200 will be your laſt number. 


Laſt number 200 | | 
_ Firſt number 2 py 8 
PERS oe | 1 202 
Half of the number of places 50 
He goes in all 


duced into miles, is 55 miles, and 420 yards, which 
wants but 20 yards of 54 miles. ont 
""Queft. z. Suppoſe ſtones were laid one yard aſunder, 


in à right line, for one mile in length, and to be 


picked up one by one, coming back with one at a 


time; how far would the perſon go that performs it. - 


4% 1761 miles, 


- ff 4 


101 OO yards, which re- 


— ——— 
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WEI? Of GEOMETRICAL PROGRESSION, - 17 ii 


— 4 AM mightily pleaſed with what you have ſhewn 
| L me; but pray what is Geometrical Progreſſion, 
and wherein does it differ from the other? 
Philo. Geometrical Progteſſion, or Proportion, is when 
numbers differ from one another, by the like Ratio, or 
reaſon, as in Arithmetical Progreſſion only with this 
difference, that the former is the effect oft Addition, 
and here of Multiplication, all the numbers having one 
common Multiplier, As 2, 4, 8, 16, differ by double 
reaſon, or the Ratio is 2; for twice 2 is 4, twice 4 is 
8, Sc, So alſo, 1, 7, 49, 343. Cc. Here the Ratio 
is 7, for 7 times 1 is 7, and 7 times 7 is 49, Sc. 80 
that you ſee it is Multiplication, | 
- Thro, I thank you Sir: What elſe pray? 


E TT. % , 
'Y 7 1 ; l 1 
* 
8 ' F 83 3 179 . 


Philo. Any three numbers that differ in Geometrical 
Progreſſion, the Product of the. Extremes, that is, the 
Product of the firſt and laſt number, is equal to the 
ſquare of the Mean, that is, equal to the middle num- 
bermaltipled by eff. 
Let 4, 12, and 36, be the three numbers whoſe Ratio 
is 3, that is, each is 3 times more than the foregoing 
number; then will the Product of the Extremes 4 and 

36 be equal to the ſquare of 12, the Mean, viz. equal 
0 144. 80 alſo 2, 16, and 128. Here 128 mu!tiplied 
by 2 is equal to 16, multiplied by 16, equal to 256. 


4 
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SIE THOVY NDS 121 TITS THT AS 55.2 In 
Any 4 numbers that differ in Geometrical proportion, 
either continued or interrupted (provided the interrup. 
tion or breaking off be between the ſecond and ny 
16 . > 0 | number 
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number) the Product of the Means is equal to the Pro- 
duct of the Extremes; that is, the Product of the fiiſt 
and fourth is equal to the Product of the ſecond and 
/// ↄ Ä i 
Let the 4 numbers be 3, 12, 48, 192, whoſe Ratio 
is. 4. Here 192 multiplied by 3, the firſt number, is 


£4 


equal to 48 by 12, viz, equal to 576. ; 
Again, ſuppoſe the numbers be interrupted, as 5, 30, 
448, and 2688, Here the ſecond term is 6 times more 
than the firſt term, and the fourth term 6 times more 
than the third: Therefore 2688 multiplied by ; is 
equal to 448 multiplied by 30. bi 


Note, This Mark (=) ſtands for Geometrical Progreſſion. | 
NOTE 5 


any Conſequent by its Antecedent; that is, dividing any 
number by the foregoing number. Thus the Ratio cf 
the laſt numbers is found by dividing 30 by 5, or 2688 
by 448, which gives 6, the Ratio, 1 dt 
HDro. I underſtand this very well; but in a long ſeries 
of numbers how am I to find the laſt number? 


The Ratio of any numbers in <= is found by dividing 


Philo. This is very eaſily done, and as you have not 


the Rule in many, or, at leaſt, have it but for certain 


Ratio, or difference of number, I ſhall give you one 


ſtanding Rule, be the firſt number and the Ratio what 


it will. 


8 A8 E i. 


To find the laſt number in any ſeries in . Having 


| the firſt number and Ratio given, ſet down your fir 


number, and multiply it by the Ratio, and that Product 
again by the Ratio or common difference, and thus go 


on for 8 or 6 terms, at pleaſure ; then multiply any 


4 
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of thoſe places by itſelf and divide the Product thereof 
by the firſt number, and it will be the double of that 
number, wanting one place. Thus ſuppoſe you mul- 
tiply the 6th place by itſelf, and divide by the firſt num- 
ber, the Quotient will be the 11th place; then, if you 
multiply the 11th place by itſelf, and divide by the firſt 
number, the Quotient will be the 21ſt place, which is 
the double of 11, wanting 1. 1 e 


_ tF N. B. When the firſt: term is Unity, or 1, there 
is no occaſion to divide; for having multiplied by the 
Ratio a few times, as before directed (ſuppoſe as far as 
the 6th place) this term multiplied by itſelf, will be the 
Product of the double of terms wanting 1, as was ſaid 

crore, | MI Ge "A - yy 

Deo. I am obliged to you, Sir; but how ſhall I find 
the-ſum of all the ſeries? 33 
Philo, By the next caſe. 


CASE. 


E The Ratio, (or commo difference) and the laſt 
number being given to find the Aggregate, or total ſum 
of all the ſeries, . 


I. Multiply the laſt term, or number, by the com- 
mon difference, or Ratio, and from that Product take 
the firſt number; then divide the Remainder by the 
common difference, leſs 1, and the Quotient will be the 
ſum of all the ſeries, Or, i 


2. Multiply the ſecond and laſt term together; then 
multiply the firſt term into itſelf, and take that Pro- 
duct from the Product of the ſecond and laſt term, then 
divide the Remainder the ſecond term, leſs 1, the firſt 
Fterm will give the ſum of all the ſeries. 4 0 | 

"Tyre. Pleaſe to give me one Example? wack: 

Phile, I will give you a practical queſtion to exerciſe 
bath caſes. | | 

0 Ee. 
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_ .. Duet, A cunning Jockey had a fine-gelding, to which 
. Gentleman took à particular fancy; and after many 
words had paſſed between them, the Jockey agreed to 
fell him to the Gentleman for the price his ſhoes would 
come to at one farthing for the firſt nail, and to double 
the price every nail: Now the number of nails in the 

eldings ſhoes were 28, I demand then what he was 


* 


fold for at this rate? 


No obſerve Jyro, Here the common exceſs is 2, 
(that is, a farthing a nail doubled) now to find the laſt 
number by caſe 1, double a few places, ſuppoſe as far 
as the 7th, which will be 64; then multiply 64 by it- 
ſelf, viz. 64, you have 4096, the 13th place, which 
doubled gives the 14th place, viz. 8192. This multi- 
plied by itſelf gives the 27th place, which doubled, 
gives the 28th, or laſt place, viz. 124217728 farthings ; 
then proceed according to caſe 2, you will find the ſum 
of all the ſeries to be 268435455 farthings, which is 
£ 279620 5s. 34%, a ſum too large for the ignorant 

purchaſer. And had there been but 4 nails more in his 
ſhoes (viz 32) he would have come to / 4473924 55.* 


lt is no eaſy taſk to make ſome perſons believe the 
truth of the increaſe of figures in Geometrical] Progrel-- 
ſion in theſe queſtions; but ſuppoſe a ſervant- was to 
agree With his Maſter to ſerve him thirty years, for 1 
ſingle wheat corn the firſt year, for the ſecond year 10, 
for the third 100, and ſo on; the produce of the wheat 
would be more than all the ſhips in England could carry 
away at once; and the money for his wages would be 
more than all the land could pay, fold at 20 years pur- 
chaſe for ever. . F 
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Dyro. 1 Imagine this is much after the ſame manner as 
VVV a © 


_ Philo. This ſhews the encreaſe of numbers 'as well 


as the other; but does not teach you to find the ſum of 
Me only their different variations, or changes as fol- 


Multiply every number together, that is, the firſt by 
the ſecond, and that Product by the third figure, and ſo 
on, till you have gone through all the given numbers; 
ſo is the laſt Product the variety of changes. 


Ex AM I E. 


I demand the changes that may be rung on 12 bells, 
or the different poſitions 12 perſons may ſit at table. 
An. 479001600, 4 

eF Note, This ſign (Xx) ſignifies, that all numbers 
between which it ſtands are to be multiplied continually 
one into another, thus: Take the 12 bells, and mul- 
tiply the firſt by the ſecond, you have two changes upon 
two bells; multiply this by the third bell, you have 6 

on chree bells; multiply this Product by 4, or the fourth 
bell, you have 24 changes, c. as follows. 


a N 


- Thus, 1 2X 3 4, and ſo on to 12, will pro- 


duce! 479001600 changes or different poſitions; which 
you may prove very eaſily: at leiſure by. multiplication 


* Notwithſtanding the changes on 8 bells may be 
rung out in a few hours; yet the changes on 12 (allow- 
ing 10 changes in a minute) will take g1 years, 26 days; 
and to add to the incredibility. of this increaſe, two bells 
more, viz. 14, would take up 16575 years to ring the 
changes through. See Mr, Ward, p. 85. + 
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Tyro, I thank you for giving me a ſhort hint of theſe 
things, which 1 perceive the nature of very plainly : 
And now, pray, what will you inſtruct me in next! 

Philo. There are two or three Rules, ſuch as the 
Rule of falſe Allegation, Alternate, Compoſitipazof Me- 
dicines, which are not material in buſineſs, and therefore 
for want of room?muſt be omitted, and the more ne- 
ceſſary part, viz. Vulgar Fractions be treated of in their 
ſtead. And here I beg you would take care and make 
yourſelf maſter of Vihar Fractions, they being very 
neceſſary in almoſt: every branch of life, and the very 
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Of Notation of Vurcar FracTions; 


Q | 1 
Tyro WI AT do you mean by Notation? 
Ws Phila, Notation, like Numeration, ſhews: 
you how to note, write down or expreſs any Fraction. 
Tyro. What is a Vulgar Fraction ?*' _ 5 
_ Phils, It is a broken number, or a part, or parts of 
an Integer or whole number, and conſiſts of two parts, 
viz. the numerator, which always ſtands a top, and the 
Denominator, which always ſtands under it, or below. 
Thus, 4; 3, 12. Here 3, 4; and 11 are the Nume- 


— 


Tyro. How many ſorts of Vulgar Fractions are there?” 


* 


_- Philo. Three, viz. Firſt; Simple, Single, or Proper 


Fractions (tor theſe are all one.) Secondly, improper; . 


and thirdly, Compound Fra&ions. 4 
Philo. What is a Simpie Fraction, or how is it known ? * 
F M.6. 1 
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Pz)bilb. Simple Fractions have their Numerators leſs 
rhan their reſpective Denominators. TINY! 25 20 5 
&c. are all Simple Fractions. | 
Tyre. What is an improper Fradlion nen 

Phils. Improper Fractions have their Numerators 
larger than their Denominators. Thus, 3 95 HHH * 25 1 
are improper Fractions, 

Tyro, What are Compound Fractions 1 
Philo. Compound Fractions are Fractions of Fractions, 
compound ed, or joĩned together by the word of. Thus, 

3 of 1 is thus read; 2 thirds of 3 fifths: and 2 of 
I of is thus read; 3 fourths of 5 ſixths of 11 twelfths : 
VIZ. 3 "4ths, of 5 6ths, of 11 12th parts of any thing 


END 

I underſtand you, Sir; but this is very difficult 
to tell ſurely. 

Philo. you have nothing to do with this at preſent ; 

you will know it by and by. 
Tyre. What do you mean by a mixt number ? 
. Philo, A mixt number is a whole number with a 
FraQtion after it. Thus, 145, and 147 & are mixt 
numbers. 

Tyro, I underſtand you; but how am I to find the 
valne of different Fractians ? | 

Philo. By Reduction, which is always learned firſt, 
becauſe you cannot add, ſubtract, multiply or divide, 
nin the Fractions are firſt reduced to their proper order: 
But before you proteed any farther, it will be proper 
to learn the following ſigus or characters, by heart, ſo 
as to know what they, ignify ; which will. 5 great 
help to you. 

Of the Signs uſed in Vulgar Fractions. 
This is the ſign of Equality, and ſignifies, that 
the numbers before it are equal to thoſe after it. Thus, 
5 and 2=7 is thus read, 5 and 2 is equal to 7. 

This mark { +) is the of 98 of Addition, ad ſignifies 
all the numbers are to be added together. Thus, 
 2+6+7=15: That is, 2 more 6 more 7, or 2 added 

WHIRL 7: is equal to 15. ee 

5 
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This (—) is the ſign of SubtraQtion, and ſignifies the 
number after it is taken, or is to be taken out of the 
number before it. Thus, 15 8, chat e Wy 7: _— 
or ſubtraQted from 15, is equal to 8s. 
This (&) is the ſign of continual Multiplication. 
Thus, 4X 5 X 7140; viz. 4 multiplied by 5, and that 
product by 7, makes 140. 

This (—) is the ſign of Diviſion, and ſignifies the 
number before it is to be divided by the number that 
follows it. Thus, a tant is 56 divided by 8 
is Aa to 13 5 | 


1 — 
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AS E. I. 


To mae a Mixt Number to an Improper Fraction, 


ULTIPLY the whole number by th Deno- 
minator of the Fraction, and take in the Nume- 


rator beſides; then place the Denominator under the 
Product and od is done. [. 


Reduce 574 to an Improper Prato. 


57 7 
2 


HS HRP e e 


288 


dof. *% 
5 


Reduce 17537 31 I to an Improper Fraftion, rl. 22085 


Cas 


2866 Reduction 7 Vulgar Fractions. 
5 2 A0 
N reduce an eee e 4: to a wha grin 


Z 9 * 75 Y & of 3441 - 2111 10 Y 3 


Divide tt the E ane Kor by the Dabu and if any 
thing remains place it for a new Numerator over the 
Denominator. + 


of * 


Reduce W Mixt Number} 5 
5288 


57 J Aul. 
Reduce f to a mixt number 2 175 3 12. 
8 ann 


To reduce 0 or make a Whole eit into an kmproper 
| Fradtion. 


Mattply the Whole Number by any 8 at „ 
ſure, and place the Product over the figure you mul- 
tiplied by, and you have an Improper Fraction _ to 
the given Whole Number.. : 


Reduce 14 to an Improper radios, whoſe 5 
nator muſt be 9? Ao: 125, 


lere, becauſe it ſays « 9 malt be the beate, 1 
multiply 14 by 9, and it is 32 which J 9885 over the 
95 and it is done. An. . ; | 


* 


Ra S 


NOTE. 


100 
7 
+ 
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NOTE 1. 


* expreſs any Whole Number Fraction - wiſe, it is 
only putting Unity or 1 under it. Thus, 14, 26, 490, 
&c.. will be 's, . 1 &c. Remember this, for it 
is very uſeful, | ETA = 


NO T E 2. 

Every Improper Fraction i is more than an Unit or I, 
and every Simple Fraction 4 is eſs than Unity, or, 1. 
Thus the ſimple Fraction 3. of a L. Sterling, is but 
15 ſhillings; but 4-of a + Sterling is Le 1, and 4 


over; for if you. divide 4 by 3, it is 1, and 3, that i is, 
' £ 1—6=—8, 


NOTE 5. 


When the Numerator and Denominator are alike, the 
phi > rs is equal to a Whole Number. Thus, £ is 1, 
is equal to 1; becauſe the-Numerator divided by 

the Penamigator produces 1. 


„ 


re reduee a Compound Fraction toa Simple one of the 
* TY r ſame value. 1 


Multiply all the Numerators together for a new. Nu- 
merator, and all the Denominators for a new De- 
naminator. | | 


N. N. onifies New Numerator, and N. D. New 


Denominator, and C. D. Common D F 


which pray remember. 


1. Reduce 3 of ⁊ of * to a on; raden: 420. 
. „ 


For 2X55=30 N. N. and 1 ůK D. N. 
That 


e *. 
. 
* * 
* 
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| That i is, 2 multiplied by 3, and that Product by 5, is 
equal to 30 N. N. and 5 multiplied by 4, and that Pro. 
dud 5 8, is 3 201 to 160, N. D. . 188. 5 
1 Note, When there are oyplers: in the . 
and Denominator, then cut them off, and the Fraction 
is ſtill the ſame. Thus in the foregoing anſwer the 
Fraction 15538, viz. 18 7888 is only $4. 


2. Reduce + of 4 D of 2013 ⁊ to a Simple Fraction. Anſ. 
5C A 8 E. 3. 


To ede a Fraction to its lowef Peri, that ſhall be 
equal to the original given Fraction, | 


Divide the Numerator and Denominator by any f- 

Pal that will divide them without any Remainder; ſo 
all the laſt Quotients be a New Numerator, and a 

New Denominator equal to the given Fraction. SPE 


= 


1. Reduce +72 into its Jowelk terms? Anſ. 3. 


Dividers, 3 


i dof. le, "So all 421 is =4, 
which you may prove by dividing the N umerator and 


Denominator by any e that will divide them both, 
as was faid before. „ bes 5 : 


PS. 2 


"Note, There is ade way to "PER a Fraction to 
its loweſt terms at once, and that! is th bee a com- 
mon * 


To znd!: a common ar, 7 


eise the Denominator by the Numerator, and if c 
any thing remains, divide the laſt Diviſor by fuch Re- 


PE and if apy thing again remains, divide NT X 


* &* x 1 2 * 
* Tc *. 
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laſt Divifor thereby : Thus go on till nothing remains, 
and your laſt Diviſor is the common meaſurer, or num 
ber, Lot will divide the Numerator-and Denominator 
at once. into their loweſt terms. 


*. Reduce 421 into its loweſt terms. Ai. 7 


168044802 Here 1 divide the De- 
336 nominator 448 by the 
— Numerator 168, and 112 
112) 16801 remains; then 1 divide 
112 168, the laſt Diviſor, 

— by that 112, and 56 


Common Mealurer 56) 11202 remains; laftly, I di- 
112 vide 112 by 56, and o 

— remains: ſo is 56 the 

E common meaſurer, that 

will divide both at one 


work. 
dene N. Numerator $6)448(8 N. Denominator.” | 
448 
— r nn 
0 0 
2. Reduce 1278 U to its loweſt terms. Al. 3 Fe 
CASE 6. / 


To reduce Fractions of different Denominators to 
Fractions of the ſame Mos, * ane common 
Denominator. | 


Firſt, Multiply all the ir together for a 
Common Denominator, then begin with the firſt Nu- 
merator and multiply it into all the Denominators, ex- 
cept its own Denominator, do this with all the other 
Numerators, multiplying them into all the Denomina- 
tors except their own ; fo. will theſe Products be New 
Numerators, which muſt be placed over the common De- 

nominator To 
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nominator, and each Fraction will be equal to chat Prac. 
tion whoſe Numerator you multiplied into the Denomi- 
1 J | | : 


1. Reduce 2 2, J, and 4 to Fraltions, having one 
9 Denominator. 


Fob, 1 mottiply all the Denominators e, and it 
makes 120 for a C. Denominator, That is, 3 * 5 & 8 1˙⁰ 
C. D. Then I begin with the Numerator 2, that is, 
2X5 X 8=80NN, Then the numerator 3 x 3 * 8=72NN 
And laſtly, 5 * 5 ** =7;5 NN, Theſe Nes Numerators 
I place over the C. Denominator, and the work is done, 
Thus, 128 = for 80 is I z of 120. Alſo, 12824 and 


75 — 


1 2 
l Reduce 2, 3, 1. end f; By Fi actions having one 


2 eee . i, 3888 888 aud 
389 K. = WES 
| * A 8 E 95 5 1 

To Tenne Fractions of one Name or Denomination 

to another, 7, 30 Þ 


„ asCEnNDING | 


When a Fraction is to be reduced from a leſs to a 

reater Denomination, then make the given Frad ion. 
Be a Compound Fraction, by conſidering how many 
of the leſs make one of the greater Denomination; 
then reduce this e Fraction to a — one, 
and it is done. 


1. Reduce 4 of a penny to a Fraction of a C. ſter· 
ling. Auſ. FLA 


. Here becauſe 12 pence make 1 ſhilling, and 20 
ſhillings a C. I ſay Z of 12 of 28 which reduced to 


a Simple Fraction by multiplying the Numerators 7 
ther 


2 5 — — 


wn if. 


Reduction / Vulgar Fractions. 2 


ther for a N. N. and all the Denominators 050 a . D. 
gives 388 of a (r + of a penny. % 


2. Reduce 2 2 FM a 3 to * FraQtion | of a 


to.” 9 
2. Revuce # 3 a 1b, to the FraQion of a a ton, Ay. 


#' . 
0.” 
. A "EE 728 


"DESCENDING. 


"When the Fraction is to be brought from a greater to 


leſs Denomination, then make of it a Compound Frac- 
tion as before; deſcending from the greater to leſſer De- 
nomination : then multiply every Denominator conti- 
nually by the Numerator of the given Fraction, (except 
its own Denominator) and place the Product over the 


Denominator of the ſaid given Fraction Tu have the 


Anſwer, | 
N. B. This Caſe 1 is a Proof to the laſt. 


1. Reduce wat of 2 L Sterling | to the Fraction of a 
penny? An/. 348, or 4. For 3386 of *2 of 42, Now 
the Numerator 1 multiplied into the Denominator 20 and 
12, is 240, which I place over the Denominator * 
thus, 348 A4. Xi 


Reduce 2 of a Guinea to the Fraftion of A 


farthing: Aa. 423%. For it is qp$of 34 of 58 7 of 


I Now e N. N. 


272 Reduction 75 Va gar Fractions. 


o find the Value os a | Fradtion in ee: Weight, 
| or Meaſure, 


Multiply the Numerator of the Fraction by the. next 
neareſt part belonging to the Integer itſelf, and divide 
by the Denominator; then multiply the Remainder by 

the next neareſt part of the [nteger, and divide by the 

| ſame Diviſor or Denominator, and thus go on till you 
have gone through all the parts of the 8 and the 
Quotients will be your Anſwer, | | 


1. What is the value of 38 of a . eee A1. 


* 4. 44. * 
26 Numerator Here 1 multiply the Numerator 
20 26 by 20, the ſhillings in a C. and 
— divide by the Denominator 30 
3]0}52[0 i gives C 17, and 10 over, which I 
— mwmultiply by 12, and divide again 
"1. 466 by 30, gives 4 pence; therefore I 
- ad s Tug to be 175. 4 4. 
ff ehe 
| _ | 


2. What is the 218. af A meldete 1858 17. 104 2 
a8 * the * Tac. 


7 


* 


15. Nu- 


Reduction of Vulgar Fractions. 273 
15 Numerator Here I multiply the Numera- 
27 multiply tor 15 by 27, the ſhillihgs in a 
— maoidore and divide by the De- 
216) 405 16. nominator, gives 1 ſhilling, and 
216 189 over, which I multiply by 
v— 12, and divide by 216, as be- 
189 fore, and fo I go on, as appears 
| bbs 1 Sg by the work, and find 218 of a 
— moidore to be 15. 10d. 2. 
216) 22680104. | | | | 


216 


108 
4 | 
— a hk An]. 17. 10 4. . 
216) 432 (2 gr. 
43 | 


Tyre. I ſee the nature of it plainly; and like this 
caſe very well; for it is diverting as well as improv- 
A | 
Philo. You are to proceed the ſame in Weight and 
Meaſure; therefore I ſhall only ſet you a few Queſtions 
for practice to try at leiſure. 1 


3. What is the 32% of a Ton? 44. 6 C. 2grs. 
18 /bs, 100%, 355, bad | EN | 
4. What is the 272 of a Barrel? Anſ. 4+ gallons. 
What Te 152 of a Mile? An. 1173 yards, 


< 


* 1 foot. 

6. What is 
rods, | . 
7. What is the 14 of a year (allowing 365 days?) 
A. 152 days, 2 hours. N | | 


\ 


e It of an acre? Ars. 3 roods, 20 


* 


8 E C- 


274 a Addition of Vulgar Fractions. 
SECTION . 


Arien of Vuigan . 


Tyro. OW are Vulgar FraQions addded together? 
| Philo. Very eaſily, by this one Rule, viz. 
All Compound Fractions uf be reduced to Simple ones, 
and all Fractions of different Denominators, to a Com- 
mon Denominator; then add all the Numerators toge- 
ther, and their ſum placed over the Common Denomi- 
nator, is the anſwer; and if it be an improper Fraction 
at laſt, then reduce it to a mixt number, and the 


Work is done. 
„„ Add v4, Tio 11 and + together. . 


Here being one Common ie to all the 
Fractions, I only add the Numerators together, 8 and the 
work is done, Azſ. 42 


22 Add 35 27 and 2 3 An. $3=2 ry 


Here I find the ſum of all the Numerators to be 58, 
which I place over the Denominator 27; but being an 
Improper Fraction, I divide 58 by 27, and have for An- 


ſwer 2 and r parts over. 
3. Add 2, J and 5 together. Anſ. 5 


Here the FraQion having different 138 I 
reduce them (by Cale 6) to a common Denominator, and 
find them to be 12, +72, and 4725. Then I add theſe 
| Numerators together and find n 227. So the 4. 


3 227— 
is 12 128 


4 
„ LS n « 
APES; | N 
r f dd 
„ 1 1 80 7 - 4 » 


dd 


Subtraction / Vulgar Fractions. 27 5 
Add 3 3 of 5 and x of 5 together. Anſ. 2 $5. 


Firſt, 2 of 3 3 . 200 + of n Naw As and . 


reduced to a C. D. is 42, and +22, which added 8 = 
r. to 


Add £143 3 L193 647 8 0 K 100 T9 +" Auf. 
7 11 1285 or 17 . 10 4. 


6. What muſt 1 add to £ 54 Fo and 19 3 to make it 
190? Af 25 7 17 · 


„„ 


SECTION IV. 


| Lare 80 Jo Wars a FRACTIONS. 


Tyro, F TOW is Subtraction of Fractions performed? 

| Philo. By the ſame Rule as in Addition, firſt 
reducing all Compound to Simple, and all to a Common 
Denominator; thus, ſubtract the Numerator of the leſs 
Fraction from the Numerator of the other, and place the 
Difference over the nende 18 the Anſwer. 


— 


So | 


IS From Va oe 

Take 43 / Take "18 f 
Difference +3 450. Au 40 of 
Proof 8 proof 65 275 


8 in both theſe Rte I take the Numerator of 
the leſs Fraction from the Numerator of the top, or greater 
Fraction and I place the Difference over the Denomina- 
tor. Then I prove the work as in common Subtraction, 
by adding the Numerator of the Difference to the Nu- 
merator of the leſs Fraction, and it gives the Numera- 

| tor 


276 Subtraction of Vulgar Fractions. 
tor of the top Fraction. And thus for all Examples of 
this ſort . : | | 8 f 


Fyro, I underſtand you very well, Sir; but ſuppoſe 
the Numerator of the Fraction to be ſubtracted be larger 
than the Nuwerator of the Fraction I am to take it out 
of, how am I todo then? -- 


* . 


Philo. This is eaſy enough': For when you cannot 


take the lower Numerator. out of the top Numerator, 
then take it out of the Common Denominator, and to 
that difference add the top Numerator, and place it over 
the Denominator for the true Difference; only pray re- 
member this is called borrowing, as in common Subtrac- 
| _ and you muſt carry 1 to the next figure for ſo 
doing. 8 | 5 0 | 


2. Lent 134 4 is=L134-11-8 The PROOr 


Received 95 14 is 95-15- by common 
w— Subtraction. 


Due 38.22 4, is C 38-168 


Proof 134 34 Proof £134-11-8 


4. From 2 of 3 take Z of 4. That is, from 13 take 


. Now 1 is, 28, and J is 248 Then I take 446 
from 228 and there remains 228. Anſ. ns 


4. From 1 take r. Anuſ. Ir. For I make an Im- 
proper Fraction equal to 1, which has a Denominator 


equal to the Fractions to be ſubtracted, viz. 7+ is = 1. 


Then z from 4+ remains r. And thus for any other 
Example. I | 4 112 


8 


= ©. = © 


Multiplication of Vulgar Fractions. 277 
SECTION. v. 
Mur rirricATIoR of Vulcan FracTIONs, 


Tyre. TJ OV. is Multiplication performed? h 

II Philo. The Fractions muſt be reduced to 
Simple ones, as before directed, and Mixt Numbers to 
Improper Fractions. - Then the Rule is, multiply the 
Numerators together for a new Numerator, and the De- 
nominators together for a new Denominator, and the 


work is done. 4 5 


Multiply + by 3. An,. 42. For 4 * 3—12 N. N. 
7X6 24&N4D.-... ---:- | 5 


2. Multiply. 2+Z by 4. An. A 18 25, 
3. Multiply 44.4 by 4d. 2. Anſ. 20d. 4. 


Firſt, I red ace 42 to an Improper Fraction, which 
5 therefore, I multiply 2 by 3. An. A 20, as 
efore. . | | | 


4. Multip'y £ 4 4 by C 2. Here C 4 1 =, and 
{2% expre led in Fractions 2; therefore, multiply 54 
by r. Aal. d= 8 5, viz. £ 8. 15. f 


5. Multiply 2 of 5 by 4 of 2, that is, 22 by 2," 
Anſe vas gi. And thus may any ſum be multiplied 
by another, with more exactneſs than by any other 
Rule, though not fo eaſy as Decimal Fractions. 


5 "I ae of er, Fr ations Thy 


|Daviozon, of VuLlGaR FRACTIONS. | 


Sei H OW is Diviſion of F ractions performed > 

Philo. Firſt reduce all Compound to Sim. 
ple Fractions, and all Mixt Numbers to improper 
Fractions, as before directed: Then the Rule i is, Mul- 
tiply the Numerator of the Dividend into the De- 
nommator of the Diviſor, for a new Numerator, and 
the Numerator of the Diviſor (or Fraction you divide by) 
into the Denominator of the Dividend for a new De. 
CDI; and you have the Anſwer. 94 


Divide 3 by 12. FA 22 154. Biere I-mul- 
tiply 8 into 12, which 1s 96, for a new Numerator, and 
5 ud 19, which is 95, for a new Denominator, which 
1s 35. Here you ſee the Anſwer is an Improper Brac: 
z ion; but if you change the Fractions, that is, if 75 
were to be divided by 23, then the Anſwer would be 25, 
which is a Simple Fraction, 


_—— uw. 1 wo Xt 


| Nate, The character (=) ſignifies Diviſion, « or | that | 
the Number is divided by what follows it. ; 


2. Divide L 47 Z of 2 by-2 7. of 4 : of a C. Auf, + 4256 
For 2 of 2 Ic and 3 : of 4 rs; cherefore, divide Po 47 Ne 
8 = by s x2, that 15; divide 2% 9155 Firſt 284 15 4200 

N. N. and * N. D a ag. or 15 18 43 . 
8g. | 


1 Then 1 perceive that Diviſion of Frations 
makes more of a ſum after divided than before, _ 

Philo. Ves certainly, when the Diviſor is a Simple 
PFraction, or leſs than Unity, as in this caſe; and it an- 

ſwers the ſame end as common 2 Viz. in- 


creales the value, 
| T ro, 


| Young Algebraiſt's Companion, Dialogue 3, Caſe 3, 4 


The Rule of Three ix Vulgar FraQtions. 279 


Fyro. Explain this a little more, pray? 
bilo. Obſerve then the following Example. 


3. It is required to bring x guineas into fthings 
by Diviſion only ? 5 55 . 


Here by Caſe * 1 redues a fanhing/ to the. Fradtion 


ef guinea, and find it go for a Diviſor. Then I 
make 42 guineas a Dividend, thus, +. Now, 


* 5 42336 farthings. 


17 From hence, Tyro, ariſes this obſervation; that 
where any Whole Number is divided by a Simple Frac- 
tion, the Quotient will be ſo much larger than the Di- 
vidend, as the Diviſor is leſs than the Unity, or 1 ; but 
on the contrary, when a Simple Fraction is to be divided 
by a Whole Number, then the Quotient will be ſo many 
times leſs than the er ne as the Diviſor exceeds 
n ns | 


* 


Thus, . 4 ; divided by 4 of a Fs is the ſame as to mul. 
tiply it by C 4. viz. £ 16: But 7 divided by 4 5 2 
only, "is. but Ls, 34. | | 


| Tf 
And now, Tyr, we are come to. that Rule wherein 
all the others are exerciſed, viz, 


s 


* ” FY 1 as 


SECTION VE 
rde Rule of Three in Volgar FraQtions. £1 


* * d 1 


7 Tyre. o wis this Rule performed: . | 
Philo. After having reduced Compound Prac- 

"a and Mixt Numbers, as before directed, firſt, (as in 

the common Rule of Three) make your firſt and third 


* See more of the nature of Vulgar Fractions in my 


N 2 number 


280 7 be Rule of Three in Vulgar Fractions. 


number of one name, then makin 227 ſecond by 
pours third, and divide. by your : firſt. 


| Or rather thus : 


1 ſtated the queſtion, and reduced the Pradtions, 
multiply the Denominator of the firſt number into the 
 Numerators of the ſecond and third numbers, for a new 
Numerator, and the Numerator of the firſt number in- 
to the Denominator of the ſecond and third, for a new 
R that is your Anfwer required. 


1. If 2 Z of a yard coſt g of a C. what coſt 514 yards? 
i, 6 


4 


Thus, 2,5 205. Now'I bean with the Pehominator 
of the firſt Fraction. thus, 4X 5 * 205 =4100 N. N. And 
3X6X4=72 N D. 80 is the Anſwer 719 of ab 
186. 10d. 29. 77 or 3. i | 


2. If a load of wheat coſt £ 15 = what cot one 
buſhel? 


lere as 40 buſhels make 1 load, my Giſt number 
will be 7. the ſecond number reduced to an Improper 
Fraction is 22 and 1 buſhel will be 1. Then if *2 
be 12, what 2 s Now 1X 182X1=182 N. N. and 


.40X 12 + 1==480 N. D. Ans. 543, which is =75, 7d. 


Tyro. This is eaſy enough, if this be a general Rule. 

Phils It is, and if you look over what has been 
done, you may with eaſe do any thing in this Rule; 
EY therefore, ch oaly wy —_ a ow eg wh prac- 


| tice. 


5 3 What 


98 L 


920 — 4 
248 3 


4. Bought South-Sea Stock to the value of C 420 


135. 44. and gave L g5 £ per Cent. what comes it to? 


Anl. £ 402 195. 114. 24. 193 or 23. 


"8A perſon left 40 Shillings to 4 poor widows, A. 
B. C. and D. To A he left 4, to B 3, to C, and to 
DE, deſiring the whole might be diſtributed according- 


ly; 1 demand the proper ſhare of each? 


Take 2, E, &c, of 40 ſhillings, and add them toge- 


ther, it makes but 38 ſhillings: then ſay, 


If 38s. be 3, viz. 13s, 44. what will 40 be? Thus 
proceed with all their ſhares, you will find A muſt have 
* +7» B 10s, 64. TT» C. 8, 54, — and D 78. od. 


787 FOR 
And now, Tyro,, we will proceed to 


— 


of 
< * 45 


DIALOGUE XIII. 


SECTION x. 
. NoTaTion of Decimar Fractions. . 


Tyre, W47 do you mean by a Decimal ? - 


Philo. Any number, whether with cy- 
phers before it or not, having a dot before them, thus, 


2 . 005, or. 4715. &c. are Decimals. 
Tyro. How are theſe Decimals formed? 
Philo. Every Decimal is a Vulgar Fraction, having as 


many cyphers for its Denominator, and an Unit be- 


Ny. ſides. 


Notation of Decimal Fractions. 28 


z. What is the Intereſt of C 219 4 for one year, at 
£ 6.4 per Cent, A,. 244885 VIZ. £.1 x. 166. Ml 29. 


—— 2 ů . EASE •ͤ‚ ] ] . l — — > 
l — 


282 Notation of Decimal Fractions. 


ſides. Thus the foregoing Decimals expreſſed in Vul. 


"gar Fractions are +3, 1888, and 4725, &c. but the De- 


nominators are caſt away in Decimals, becauſe you ſee 
they are always known, and we work only with the Nu- 
merator, or the Decimal itſelf; and this is the reaſon 
that Decimal Fractions are ſo very eaſy to what Vulgar 
Are. oe. ME Ev, aa 971 1 
Dyro. I underſtand you, but have you no mixt num- 
bers here as well as in Vulgar Fr actions 

Philo. Ves: A whole number, and a Decimal after 


© 


it, is a mixt number. Thus, 47.5. or 5.25 are mixt 


numbers, ſignifying 47 whole numbers, and th parts 
or Z; and the other is 5 whole numbers, and 25 hun- 
dreth parts, or 1 quarter, for 25 is 4 of 100, 


Nate 1. Cyphers after figures are of no ſignifica- 
tion in Decimals, thus, . 500 is but .5 and 75000 but 
75, for .zoo is 5592, which is the ſame as 55 : but 
cyphers before Decimals are neceſſary, for they de- 
creaſe their value. Thus, . is 5 tenth parts, or 2, but 
.05 is but 5 one hundredth parts, viz. 5; in Vulgar 
Fractions, | 
. . Nate 2, Pray remember this: That .5 ſignifies the 
half of any. whole Number, Thing, or Integer. 25 
is one quarter, and .75 ſignifies three quarters, For 5 


is 2 of 10, 25 is Zof 100, and 75 is 4 of 100. 


8 „This being well underſtood, vou may proceed to Ad- 
EE 88 e 


1 
- : 4 9 * ' 
wt 4 , ; 
= * 1 — . 
5 * ” * 
- m - * e in 
„ 4 . a : 
ff + 1 1 : ” ; # « 5 
4 : » % . g N a 
4 ( x 
» 4 - — 8 E * 
41 J 2 * . > 1 ; * * # , 
fd 2 1 : > * 
* 4 
4 
. 


Addition of Decimal Fractions. 283. 
SECTION IL 052 


Ape of Dacia ts 


2 OW is Addition of Decimals verforctied's * 
| Philo. The ſame as common Addition, only 
with this difference, that you muſt tet” tenths under 
tenths, and hundred parts under hundred parts, not 
regarding the number of Decimal places, but ſet them 
all even towards the fi it left hand row, that ſtands next 
the whole numbers, and then «de? them all to gies as 
in whole numbers. | 


One Example well explained will be ſufficient, for you 
will ſee the enen more plainly in Reduction. 


1. Add L 47 45 75594 5 +25 000545 aud 15 5 
he e 


47. 45 "Here. you ſee I place the hea 
7259 numbers under one another, as in 

5.25 Addition, and the Decimals I place 
{41.0004 5. ven next the whole numbers, not 
| 2 5 . _ Tegarding how far they extend to the 


right hand: then I add them as they 
al. 68, 926445 ſtand, like whole numbers. 


2. Add . 575 .005 .0005 .95 and 3 and PAP roguthis 
Anſ. 2.5055. If you ſet theſe under one another, and 
add them as before, you will have 2 for a whole num- 
ber and. 5055 a . 


| Note, Always remember to part in the Decimals from 
the whole numbers by a dot. Thus, I find in caſting up 
this Jaſt ſum it amounts to 5 figures; but as there are 
but 4 figures in the largeſt Decimal, therefore, T make 
a dot between the 4th and p th figure, always keeping 
am equ al Number of Decimal places. 


N 4 3 8 E C- 


1 
| 


2% Subtraction of Decimal Fractions. 


+> 


SECTION II. 
surren of N 


Tyro. I F Addition of Decimals be performed like whole 
numbers, T imagine Subtraction is the ſame, 


Philo. It is fo, only place the figures to the left-hand, | 


eur under one another, let them be cyphers or fi 
gures; but don't regard cyphers to the right, An Ex- 
ample 1 make it quite eaſy, 1 


From 45. 0075 From 7 From 5.25 


| Take 15.51 Take 275 Take 98407 
Au. 31.4975 Au. 425 A. 4.26593 
Proof 47-0075. . Proof . 5 


Here you ſee I do by tens, as in whole numbers, and 
borrow and carry the ſame, only I never ſet down cy- 
phers to the right-hand of the figures, but entirely 
diſcard them. 

2. Borrowed 100 guineas, and paid at three ſeveral 
times each £ 27.275 what is to 2414 a, 123. 175 
or C23. e = | PO 


es SOC 


þ 
| 
] 
| 


Multiplication of Decimal Fractions. 285 
SECTION”. 


MuTiPLicCaTion Of DERCIMAL S. 


Dyro. LTO W is Multiplication performed ? 

48 Philo. Like common Multiplication, having 
no regard at all to the Decimals till the work is done, 
and added up: then count how many Decimal places 
you have both in the Multiplicand and Multiplier, and 
as many Decimals as you find in both theſe, ſo many 
figures you are to prick,. or point off from the right-- 
hand to the left: fo will the figures on the left-hand + 
of the dot be whole numbers, and thoſe towards the 
left, Decimal parts. 8 


EXAMPLES. 


Multiply + 7.256 Multiply « .5759 | 
| [5 by 702 ; WE" 0378 * 
Eu 7 *-| | | 28795 
43536 . 
Nm 7 / 17277 
Aub. 5.529072 f1y7½wT.ꝓ Af. 02159625* 
2 of 


Here in Example 1, I have 6 Decimals in the Multi- 
plicand and Multiplier; therefore, I prick, or dot off 6 
towards the left-hand, and have 5 for a whole number, 
and the reſt are Decimals. f | 


* Note, In Example 2, I have 8 Decimals in the Multi- 
plicand and Multiplier; I find upon caſting them up, 
that there are but 7 places of Decirnals, therefore, I 
place a cypher before the - firſt figure, and make a dot 
before the cypher, ſo 1 have 8 Decimal places. * 


286 Diviſion sf Decimal. Fractions. 
his is a ſtanding Rule; for had the Product been 
leſs in the number by 2, 3, or more places, ſo many 
cyphers muſt have been added to ſupply the defi- 
JV ̃⁰ V ²˙ —— ͤU ag th, 1 
Tyro, This is eaſy enough, as you obferved, to what 
Vulgar Fractions are; and I perceive that Money, 
Ting or Meaſure, may be eaſily multiplied by this 
r 13 | ES FER £14 FAS ion F 
Philo. Vou ſay right, for ſuppoſe I was to multi- 
Ply £4 151. by £3105, it would produce C 16 125. 64d. 
For £4 15s. is 4.75 (becauſe x55. is 4 of a C.) and 
3. 10s. is C 3.5. Therefore, 4.75 & 3. 5 16.625, 
or 125. 64. i . 
3. Multiply .oo0075. by .oo15- An. oooooο 1 2;. 
4. Multiply 425 viz. 4.5. by 4.5. AA. 20.25, or 204. 
5. Multiply 5 a Crown by 2 a crown, at a ſhilling 


2 


the Integer. Au. 6s. .25. viz. 66.— 3d. 
See Multiplication of Vulgar Fractions; and more 


of the nature of this, with the way and manner of va- 7 
luing any Decimal, in Reduction of Decimals, n 


SECTION: v. 


DIVISION of DRCIMAL Ss. 


Two, LTO W is Diviſion performed ? 

Philo. The fame as common Diviſion; but 
being a little more difficult than the other Rules, you 
muſt be the more careful: but if you obſerve the three 
following notes, they will help to work any Sum, 


_ "Note 1. When there are more Decimal places in the 
Dividend than in the Diviſor, then (after the work is 
done) prick off as many in the Quotient to ſupply that 
defect; that is, the Decimal places of the Diviſor, and 
the Quotient will always be equal in number to thoſe 


Note, 


in the Dividend. 


Diviſion / Deeimal Fraction s. 287 

More 2. If there be more Decimal places in the Di- 

viſor than in the Dividend, (before you begin to work) 
add as many Cyphers to the Dividend as make the num- 

ber of Decimal Places equal to the Diviſor, and proceed 
az:hefose diveced . 1% 5 ee Du) 


Note z! When it happens that the Decimal places in 
the Nivifor and Quotient (after the Work is done) are 
not ſo many as thoſe of the Dividend; then you muſt 
place as' many cyphers before the Quotient, or Anſwer, 
as will make up that deficiency. 


55236 ͤ 1206 %%% 22).063 


- 
—_— 


Au. 946952 * Au. 525, Au. 00525 
See Note 1. See Note 2. See Note 3. 


Remember that all remainders in Decimals after 

Diviſion are of no Signification, and therefore are taken 
, 1 | 35 2 ODD 

The ſame 1s to be obſerved in Long Diviſion as in the 
three foregoing Examples in relation of pointing off. 


47-15)3-747565(.2794 An. 


33005 s | 
"i Ye | But if thus. 
44700 ee, 
42435 4715) 37475657. 94 Aal. 
18860 


Hlere you ſee the ſame ſum is propoſed, but the An- 
ſwer is different, as you may prove at large; for the 
figures will be the ſame. And thus you ſee, let them 
be whole or mixt numbers, the work is the ſame. 
Veo. I underſtand it: and I perceive it is very eaſy to 
divide money into any number of Parts by this Rule. 
| EP . 


5 
1 


Hero. X 
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- Philo Very eaſy indeed. 


6. Divide { 42 195. 64. ba 5 155%. 64 That is, 
divide £ 42 975 by C 4.775 An}. £9. © 1 


| Divide £ 4.5 viz. £4 10s.) by £ Viz, 
£3. 164) An]. L 1.285, or {155.8 77. 0 5 


8. Divide 1 753 by 1753 Af. oo. 


This Example, tho? it appears trifling at firſt, may 
be of ſervice. For ſuppoſe it was required to divide 
£ 1.753 among 1753 Perſons, the Anſwer would be 
oo, VIZ. near 1 Farthing each. Thus may you vary 
or alter Decimals at Pleaſure ; but as for money and 
the manner of finding its value in any Decimal Fraction, 
that you will ſee in the next Section, which if you ob- 
ſerve well, you will ſee the whole order of Decimals, 
and their relation, and Fame, an with 


Nee * 


. 


SECTION VI. 


RevucTion of Dzcimals. 


HAT does Reduction of Decimals tench? 
Philo, It teaches to reduce a vulgar Frac- 


- tion to a Decimal of the ſame Value, and alſo ſhews 


vou how to find that value either in "Money, Weight, 


or Meaſure, &c. 


48 K I. 


bg 0) To reduce a Vulgar Fraction to a Decimal, 


Add as many cyphers as you pleaſe to the Numerator, 


(abe a dot between the DD and the * 
then 


- " F< 


SEA n=» nn 


then divide by the Denominator as in common Diviſion, 
and making a dot before the figures in the Quotient, 
you have the Decimal equal to the Vulgar Fraction. 


1. Redue 4 to a Decimal. 4»/. .75. 


| 4)3.00 "1 Here you ſee 75 is=3 for 75 is 2 of 
— 100 its proper Denominator. 


75 » | A ö 
2. Reduce to a Decimal of the ſame value. 


$)5:.000  _ That is, 625 is 5 of 1000, its 
' Denominator. 


z. Reduce 55 to a Decimal. Ans. 01265. 
al 4. Reduce #734 to a Decimal, Auſ. .oo1 71. 


Note, Sometimes in reducing a Decimal there will 
be a Remainder but never regard that, if you have 
5 places in a Decimal it is ſufficient, | | 


CASE 2. 


To teduce the known Parts of Money, Weight, or 
f | Meaſure to a Decimal. q | 


Add cyphers to the loweſt denomination (making a 

dot between the Cyphers and the figure) and divide by 

the parts contained in the next higher Denomination ; . 

then place the next higher denomination, before that 
Quotient (with a dot between) and divide by the parts 
contained in the next higher denomination ; and fo go 

on, and your laſt Quotient will be the Decimal required, 
But this muſt be illuſtrated by an Example to make 
it plain. f en eee, 
2765 1. What 
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4) 3.00000 Here, according to the Rule, 
— — J add Cyphers to the loweſt 
12) 6.75000 denomination, 3 farthings, and 
— — Jivide by 4; then place the 
200) 14.856250 6 pence before that Quotient, 


— and divide by 12. Laſtly, I 
728125 Au. place 14 ſhillings before this 
| hc. | laſt Quotient, and divide by 20, 
(viz. by 2) without cutting any figure or Cypher off 
to the right-hand; for there is no occaſion for that. 
See the Proof of this in Example 1, next caſe, 


2. What is the Decimal of 18s. 9d. 2. Au,. 93958. 


Note 1, If you would know the Deciner of any 


number of ſhillings, from 1 to 19, obſerve this general 
rule: If the ſhillings be even, take the z of them is 
the Decimal. Thus, the Decimal of 16s, is . 8, and 
of 185, is 9, &c. But if the Shillings be odd, multiply 
them by 5, gives the Decimal _. Thus the Decimal] of 


6s, is. 25; for 5 ſhillings is 2 of a C. and 25 is 2 of 


100. So alſo, rhe Decimal of 175. is. 85, and 11s. is 
.cc, and the Decimal of 15, is. og; for there muſt be 
2 places when the ſhillings are odd, 


A Rur e to find the Decimal of ſhillings, pence, and 


farthings, at a ( fterling the Integer at once. 


1. For ſhillings. Add cyphers to the ſhillings, and 


divide by 20. 5 


2. For the pence. Add cypbers to the given pence, 
and divide by 240, the pence ina C. pricking off ac- 
cording: to the Kule of Diviſion, © Thus you will find 


the Decimal of 64. . oꝛ and of 3d, 0125. STE YT 9 


3: For 


Senn. my wy 
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3. For farthings. Add cyphers and divide by 960: 
thus, the Decimal of 3 farthings is. O03 17. 


More, The fame is to be obſerved in finding the De- 
eimal of Weight and Meaſure, by adding cyphers to 
the given denomination, and dividing by the parts con- 
tained in the Integer. | 


To tell the Decimal of Shillings, Pence, and Parthings, 
by Inſpection. f 


More, If the ſhillings be even, take the T of them, 
which will be the firſt Decimal figure; then bring the 
pence and farthings into farthings, and if they be leſs. 
than 25, join them to the firſt Decimal figure, ſo have 
you a Decimal: of 3 places; but if the farthings be 
more than 25, ſet down 1 more than they really are; if 
they be above 40 ſet down 2 more than they amount to; 
ſo have you the Decimal nearly, ts 


1. Let it be required to find the Decimal of 145. 6d. 
2: and 187. gd. }, as before, Here I ſay the + of 14 
is 7, the firſt figure; then 64. + is 27 farthings, but 
being above 5, I ſet down 28 farthings by. the fide of 
the 7, ſo is the Decimal .728 as before; and fo for the 
other. | | | TR my 


2. What is the Decimal of 67. 104. E A2. 344. 
Here the 2 of 6s. is 3, and 10d. 2 is 42 farthings; 

but being above 40, I, by the Rule, ſet down 2 more, 

viz. 44; fo is the Decimal .344 nearly. | | 


Note, When the ſhillings are odd, multiply them by 
5, and bring the pence and farthings into farthings; 
as before, and ſet the firſt figure under the ſecond fi- 
gure of the Decimal belonging to the ſhillings, en- 
creaſing them by 1, or 2, as before, you have the De- 
cimal, | | 


1 Zo What 
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3. What is the Decimal of 175. and 64, 3: and 


. 
17 multiplied by 5 is . 85 255 
64 more 1 farthing . 28 10 2 = 44; 
| | 6 e ae 


Anſ. 878 116. 104.4 =D 595 


The next Caſe is a Proof to this, and more uſeful. 
A8 B 3. 


- To find the Value of a Decimal in Money, Weight, 
and Meaſure. 8 


M.!ultiply the Decimal by the parts contained in the 
Integer, and prick off as many figures as there are 
places in the given Decimal, and the figures towards 
the left hand will be whole numbers, and thoſe that 
are pricked off are Decimals, which Decimals only muſt 
be multiplied by the next denomination : thus go on, 
multiplying and pricking off the ſame number of De- 


| . : cimals; ſo will the figures towards the left hand be the 
* value required. | | EY ER 
1. What is the 728125 ofa 2. What is the-.761; of a 
=_ £6 Sterling? , 2o'' Guinea? - 21 
= 5.14.562500 | ? 7615 
= 11 e e, 4740 . 
eren 199918 
J, 300 4. 11.8980 

| els Hons: Soar wen; ee oh 

| . 145. 64.4. See Ex. 1. of ——ůͤ— 
4 S aſe. ey 5 grs. 3.5920 


8 0 | An}, 15 4. 11 4. 
98 3. What 


4 
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” th What is the ,1756 of a ton ? 


20 
4. What is the ,09715otaBar. 
. © 3.5120 36 
$6 
— 58290 
ars. 2.0480 29145 
28 | 
— Gall. 3.49740 i 
3840 | 8 
ons... _ 1; roo 
5 — Pints 3.97920 


Fo w. 1.3440 
16 Au. 3 gall, 3 pints, and 18, 
— or very near 37 gall, 8 

oz. 5. 5040 


a 50. Gr 1 1 w. 5 0. 


To tell the Value of any 8 in Shillings, Pence, 
and Farthings, (by Inipection only) at a os Sterling | 
the Integer, 


Vote, If there be ex er ſo many places in 2 Decimal, 
the firſt 3 figures at are ſufficient, and all that are required 
in buſineſs, | 


Nate. Double the firſt Decimal Place towards- the 
left hand, and if the ſecond figure be under 5, then 
the firſt figure only doubled will be the ſhillings ; but 
if the ſecond figure be 5, or above 5, then you muſt 
add 1 ſhilling more to thoſe you doubled; and what re- 
mains from the ſecond figure above 55, carry to the next 
figure, and reckon them as ſo many farthings ; and if 
above 25, account them ſtill as farthings, only abate ©: 
but if above 40, then abate 2 farthings leſs than they 
oY are, and you have the value required. * 

| I, at 
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Ws What is the value of 728125 of af Av). 14:5. 
Here I double the firſt figure 7, which i is 14, for the 


ſhillings, and then I ſay, 28 farthings is 74, but I abate 


1, becauſe it is above 253 ſo it is 14% and 644. 


2. What is the. 39525 of. a £. Auf 75, Co, . 


Here I ſay, twice 3 is 6, and the next figure being 
above 5, T count 1 more, which is 7 ſhillings; then 


there is 4 remains from the , which I carry to the 8, 
Which is 45 farthings; but being above 49, 15 Ante 2, 
and call it 43 farthings, which is 104. 4. 


3. What is the 0672 of a L. Sterling? An. 11. 44. 

Here the cypher doubled is q; but the ſecond fi- 
gure being 6, that is 1 ſhilling and 1 over, which ! carry 
to the 7, is 17 farthings, and abating 1 farthing'is 16, 
or 4 pence; which you may prove by: multiplying the 


Decimal by 20, 12, and 4 7 off as before di- 


rected, | 
EXAMPLES fob Exerciſe, 


- 


4. What is the . 8145 of a ton. An. 8 1 qr. 


4 1b. og 10 owt. 88. 


© 5. What is the. 275 of a 1b, Troy ? Loo: 302. 6 dwts. 


6. What is the 0729 of a year, at 365 days the 
Integer? An. 26 "MW" 14 Hours, 36 * 14 
Seconds. 


Theſe Wee are e ſufficient for any y diligent baader, 
. therefore; T wins rr to 2 them 1 in Rare | 
Oz 


{*© I} {6171 5 e % * 2; ? THER 8, 
, _  - * * N < 27 . 
7 * 

8311 1 1782 a 1 * 5 4 

N 1414 1153 . 3. # . 

q F 0 0 R . * as 

— 

4 * 


"ae? r 1 
4 F. Cv? j 1 fk 2 
„ Eat „ 


232 
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SECTION VII. 


The Rule of Three Direct in Decimal FR 1 | 


Tyro, OW is the Rule of Three i in Decimals per- 
formed ? 
Philo. The fame as in the common Rule of Three Di- 


rect, by multiplying the ſecond number oP" the third, 
and dividing by the firſt, 


1. If 4 of a yard coſt 5 of a . what coſt 515 yards? 
that is, if 3 qrs, coſt 16s. 84. what colt 51 yards, 1 qr, 


Decimally thus, 


11 175 be. 8333 what is 51. 25 yards? 
Here multiply your ſecond by the third, and divide 


by the firſt, you have the Quotient 56.942, viz. C 56 
189% 10d, 


See Example 1, Rule of Three of Vulgar Fragions. 


2. If a buſhel of wheat coſt 3s. 94. F, what, coſt 40 
1. le or 1 load? Ans. £ 7 11s. 84. | 
F 3 44 


Decimally thus, r 


If a buſhe] of wheat coſt ,18958, what coft 40 
40 


£ 58320 Anſ. Cy 11s. 8d. 


Tyro. This laſt Example is very ſhort indeed. 

Phil, It will always be ſo when the firſt number is 
1, or Unity; for Decimals are ſuperior to Vulgar Frac- 
tions for eaſe and expedition; and though not always ſo 
near the truth itſelf, yet anſwers every thing near 
enough for any buſineſs or demand. See the next 


queſtion in yariations, 
8 
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3. If 5 f ells coſt 4 of a C. what coſt 282 4 


ells? That is, If 54 £ 2 2 165. 84. 5 What coſt 282 | 


2 ells? 
Decimally * 


If 5.25 ells coſt C 2.8364, what coſt 282.5 ells 
41 152. 625, nns 


4. If a ton of ſweet oil coſt p 24=17= 5 Sb coſt 


_—_ 2 25 2 qr. 191b, Anſ. 1370. 133 5, or 20. Wy. 


Now, "yr in all ſuch ſums as theſe, which cyber 
by the Rule of Three, Practice, or Vulgar Fractions, 


will become very tedious; yet by finding the decimal of 
the odd weight, and the odd- price, you have * a 


common Multiplication ſum. 


That is, multiply 14 Ton. 88348 by gau you 


will have £ 370. 133 5, viz. 2. 8d. An 


Note, You may find the Decimal of 17 C. 2qrs. 19 lb. 
by bringing them into Ibs. and dividing by the Ibs. in a 


Ton, viz. 2240. The fame for any other weight or 


meaſure, by reducing the parts, and dividing. by the 


parts Een in 1 Tateger. 8 


D112 


84 N. NL. N I x, T ERES T. 


4 _ ah * 


——— 


— — 


eee 
er 


SimPLE INTEREST, 


Tyro, H“ is Simple Intereſt in Decimals perform'd ? 
Philo. Very eaſy by the following Rule. 
Multiply the Principal by the rate per Cent. and 
prick off the Decimals gives the intereſt for one year; 
and if there be odd time, take the parts of the prin- 
cipal itſelf, and add to the work, it is done. 
Note, For / 4 per Cent. multiply by .o4 ; for 5 per 
Cent. by .og ; for 6 per Cent. . o6; for 7 per Cent.. o. 
1. What is the Intereſt of C 147-156. for a year, at 
| £ 4 per Cent. per Annum? Anſ. U 5-18-24. _. 
£ 147.75 2. What is the intereſt of £ 275-105, for 
I; 04 1 Year, at £6 per Cent. 


£5).9100 1 oo BH 
Ox Bo. 55 | .06 * 


$74 


— 


„ : > £ 16.530 
i 5 1 | 
Anſe £ 16. 10s. 7d. 4. 


4.2) 40 
+ 4 


®. 


9-1]60 a 


And 


— Sr IV. TE N58 T. 


And the work will be as eaſy, if the per Cent. be for 
odd time, as appears by the W Exaingless: 18 


— ͤ—ĩ—4— . —H a 


120 What! is the intereſt of L 12 50: 15 for Of years 


| at 6 per Bent. ue? Gnu p 


Lingo 75 
06 


— — 


mT for 1 year 1 


EL. 
! 225. 1350 for 3 years, | 
| 357.8225 add for the 2 year. 
| 


13 262 6575 for 32 years, Arſe. 


55 $1 the left. his wife by will © : of his eſtate, 
which was £ 355 73. 64. Now this lay in hand 3 7 


years; I demand what I anon is due won Kat £4: 


per Cent. per Annum'?. 
s: 195% gel. 


Multiply 8 375 by £ 43, that is 1 04 is C15 
ine for 1 year: this multiplied by 3.5 years gives 

55-9715625. 

And thus you ſee, that if the principal, intereſt, or 
time, be ever ſo much, yet it is OT performed by 


Decimals. 


5. A Merchant made an aſſurance upon goods in a 
| ſhip bound to a certain port, to the value of £ 2530, 
upon condition, that in Caſe of a total loſs or da- 
mage, the aſſurers were to pay / 97+ per Cent deduct- 
ing + per Cent, (viz. 10s. per Cent.) out of it: now the 
5 was caſt away, but there was as many goods ſaved 
as amounted to £ 955; I demand what the merchant has 

to receive ? ww 1527. 18s. I Id. 


. A ˙¹ 1 is ens — Wins 
N 


Firſt, 


„ 
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« Firſt, £955"taken from £2530, remains 187 & loſs. 


This multiplied by 97:5 is 1535.625 : and deducting 


per Cent. from this, is only cutting off 2 figures in the 


72859 thus, 18135, and take the 2 of 15]35.625, which 
A a placing it in the Units place of the pounds, 
in order, as follows in Diviſion) and ſub⸗ 


ol the re 
tract it from (C 1535.625, leaves £ 1527.946875, viz, 
185. 114. Anj. 

The Proof of this 1 is worthy your obſervation 5 


For obſerve 97 & per Cent. wants but 24 per Cent. of 


L 100, that is, of being Cent per Cent. Now if you 
multiply 157% by 2.5 viz." (22) it gives £39 375, which 
added to £ 1535 625, gives the 8 ſum or loſs, 
viz, oþ. 1 TH 

Tyre. It ank you kindly, Sir; for this, as you have 
obſerved, is a Proof to me very plainly. | 


6. What comes an Aſſurance, or a Commifh on, Fac- _. 


RT or Brokerage to, upon £ 3500, at 185. yy Cent. 


350 
9 * Decimal of 187. 


'Anſe { 3140 


31.8 


"And thus Decimals * 1 any thing with eaſe and 


pleaſure. 
Tyro I ſee it, Sir; and now be pleaſed to give me 


an Example or two in Comp ound Intereſt. 
Philo. I will. | 


8 E C- 


0 
25 
54 
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COMO UND INTEREST. 


Tyro. FF OW is Compound Intereſt performed? 

Philo. by continual Multiplication and 

c 5 

Queſt. 1. What will L100 amount to, if it be forborn 

5 years at Ls per Cent. per Annum Compound Intereſt ? 
An. {127 - 125 - 6d. Z. 

1. The common method is to multiply the principal 
by the per Cent. and cut off two figures (which is the 

ſame as dividing by 100) this gives the intereſt for one 


year, which is L 5; this add to Z 100, gives C 105 


for the amount of the firſt year, Then this multi- 
plied by the per Cent. gives the intereſt for the 2d year, 
which added to the principal £105, gives £ 110.25 for 
the amount the ſecond year, &c. &c. But this is tedious; 
therefore the beſt way is, Ts 51 
2. Set down the principal 1ool. and find the intereſt 
the 1ſt year and add it to it, and it makes as before 
105. Set the 5 under the 100l. and make two dots 
after it, thus, 5. this ſaves dividing by 100, and 
will ſupply the Decimal places; then multiply 1 pol. 
by 5 (viz. o5 in Decimals) keeping always 2 figures of 
the Decimals under the 2 dots, and it produces 5 — 25, 
which added to 1051; gives 110.251, as before, &c. 
dee the operstinnn 


L 1c0 


. MS@MS 04t-365: 
ComrovunD INTEREST, 


loox viz. by. os is 5.00, viz, 5 
ind.. © > OW | 
%% Tor". This 'X 05 
mmi ar o 
| "2 18 IB, $-Ki2g add 


; Year ' 11 5.7625 This x . 05 
JGG... act: .: 


Tear 121.5506 This c. 5 
Eis 6.0775 1 


ens hy x 


5 Year ©) 127.6281 Au. L 127.12 
Ouefti 2. A lent B / 146.776, which B promiſed to 
pay Compound Intereſt for, at £6 per Cent per Annum, 
and bound his heirs, executors,” &c. to that condition: 
Now A died, and B took no notice of payment till it 
was at laſt diſcovered by the executors of A, that B 
had had the money in hand 20 years: I demand what 
B has got to remit for the debt? An. £ 438.651. 
But the ſhorteſt method of all to calculate compound 
Intereſt is by the following tables. 3 


00 COMA OY LHRH 
TABLE I, * 


A Table ſhewing how much 1 Pound Sterling will 
amount to any number of Years under 21, at Z5 per 


Cent. per Annum, Compound. Intereſt. 


Years. Vs pe 


' 1.5 
21.1026 
41.2156. „ 
S. |/4-27628:-; |. +: 
61.340! 
„„ ͤö hondte don 
381.74 
91.5513 
95 OE Ed AL LE 5 


A Table ſhewing how much 1 Pound Sterling will 
ag amount to any number of Years under 21, at the Rate 


Cent. {Zears | Lg per Cent, 
e - 1.7103 


1.7958 
1 8856 
1.9799 
3.079-:: 
2:1828 
2.292 
2.4066 
2.5269 
2.0533 


of „s per Cent per Annum, Compound Intereſt, 


2 Years 


d S 00 þ wo 


1.06 
1.191 


1.3382 


1.5938 


£6 per Cent. 


1.1236 
1.2624 


1.4185 
1.5036 


1.6894 A 
1.7908. 


1 £6 per Cent, 


1.8982 
2.0121 
2.1329 
2.201 
2.3965 
2.5403 
2.6927 
2.8543 
3-0256 


13.2071 


"he 
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57x. The Explanation of the Tables, 


% $ 


The amount of £1 for 1 year, at C5 per Cent. is 


1.05 This x 105 =1.1025 the amount for the ad year; 
this & 1,05 is 1,1576, Sc. &c. The ſame for £6 per 
Cent. which is 1.06 this into 1.06 is equal 1.1236 for 
. 


4 The Uſe of the Tables. 


When any fum is given for any number of years, 


\ then multiply the given ſum by the number given right 


againſt or anſwering to the number of years, and you 
have the anſwer at one operation. | 55 of 
Let us take Example 1, viz. F100, for 5 years, at 
£6 mer Cent; ©- ** EE PRs Te | | 

I look in the Table of 5 per Cent. and againſt 5 
years I find 1 27628, (the amount of / 1 for 5 years) 
this multiplied by £100 gives 127.628, viz. Z£127-12-6+ 
as before, | 1 br 

Tyro. This is ſhort indeed? FR „ 

Philo. Tis the ſame as if it were for 20 years. Thus in 
Example 2, it is required to tell the amount of 136-1 f. 


64. for 20 years, at Z6 per Cent. Compound intereſt, 


IT look in the table for {6 per Cent. and againſt 20 
years I find 3.2071 the amount of {1 for that time; 
this multiplied by the ſum £ 136-15-6. viz. 13677e) . 
gives £ 438.651, viz. £438 13 ſhillings and 1 far- 
thing, „ | 
Tre. I like this very well; but ſuppoſe the years are 


more than in the tab'es, how then? | 


Philo. very eaſy; only add any two or more num- 
bers together, as make the number, and multiply the 
ſums belonging to each number of years in the table 
together, gives the right ſum for that number of 


years, 


4 


7 
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Thus, ſuppoſe I wanted to tell the amount of the 
aſt queſtion for zo years, at £6 per Cent Here I take 
any two numbers, which added, make 30. Suppoſe 
for Exemple 10 and 20: againſt 10 I find 1.7908, and 
*againft 20 I find 3 2971, this multiplied together give 
5.7432, the amount of V for 30 years, at 76 per Cent, 
which multiplied into £136.775, gives 785.526, the 
amount of this ſum for 30 years; and thus for any 
other number of years. | 1 8 
Tyro, I heartily thank yon, Sir. Eo. 
Phil, you (ee how eaſy it is, and this is the only 
method to calculate annuities, penſions, Sc. except 


W 2 
8 
2 1 4 


Mot, Theſe tables are eafily made, the conſtruction 
depend, as I told you in fimple Intereſt, upon this: 
That let the per Cent. be what it will, ſuppoſe £ 4 per 
Cent, ſay, if 
-£1-04 for i year, So alſo for 45 per Cent. it is C1. 045; 
tor 5, it is 1.05, Se. | | 
_  Thre. I underſtand you very well, Sir, and ſhall en- 
deavour, as time offers itſelf conveniently, to look over 
theſe things, and make myſelf yet more perfect. 
Philo. You will perform your promiſe I hope; but 
before I leave you, I will give you a notion of the Ex- 
traction of the Square and Cube Roots, being very ne- 
8 in many buſineſſes, but eſpecially in the Art of 
Menſuration, and ſeveral other branches of the Mathe- 
matics. FO. | 


. 


„ 


100 be 104, what will {1 be? A1. 
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The Extraction of the SQUARE. ROOT: 


HAT do you mean by the words Square- 
| and Root? 

Philo. A Square number is a number multiplied by 
itſelf, viz. any figure or figures multiplied by the fame 
figure or figures, the Product is the ſquare of that 
numher: thus, 2 c 24, the Square of 2; and 9% e 
the Square of 9. 

1 This is plain enough, and what. is the Root 
en 4 

Phils, The Root is that from which the Square is 
formed: Thus, 1 told you before, the Square of 2 is 
4, and the Square of 9 is 81; therefore, vice verſa 2 
is the Root of 4, and ꝙ is the Root of 8 1, as appears — 
the W Table, which ſhould Surg, kno 1 ge 


Tyre. | 


TABLE: 


10 
A 8 
Tre. How is the 3 Root axtrafieds : 


bile, I will ſhew you the whole proceſs, iy pray. 
obſerve. 


Suppoſe it were required to extract the- Square Root 
of 3136, or * other figures. 8 "ty - 


O 4 | Fir, 


* 


Roots 


9116 


121 144]. 
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Fist, I ſet down the figures thus, 3136, and begin- 
ning at the Units place, I make a dot or point over it, 
and alſo over every other figure towards the left hand, 
as you fee in the margin; and pray obſerve, that as 
many dots as you have, ſo many figures the Root will 
always conſiſt of, which here are 2. 5 | 

* Secondly, I ſeek. (by the Table) the neareſt Root to the 
figures contained in the firſt point of figures, viz. in 
31, and find it to be 5, which I place in the Quotient 


thus, 3, 3605, which figure 5, is called the Root or 
part of the Root. | MST not, 
« Teirdly, Square the Root, that is, 313605 
multiply it by itſelf, and place it un- 25 _... 

der the ſaid firſt points, as in common 
_ Divifion, and ſubtract it therefrom, 636 Ryjolvend 
and bring down the next point, viz. 8 

30, and place it by the ſide of the Remainder, it is 636, 
which is called the Reſolvend, as in the margin. 

 : Fourthly, Then I double the Quotient figure, or Root 


5, Which is 10, and making 313663 
another erooked Line I place 2757 R; 
it for a Diviſor, right againſſt rrms;;. 


the Reſolvend, thus, Diviſor 10)636 Reſolvend 
 »#iftbly, I now aſk (as in Diviſion , how many times 
10 Lcan have in the Reſolven gd 
(always rejecting the laſt ſigure/ 3136056 Root. Av/. 
that is, how many times 10 are 27 
contained in 63, and find it 6 — 
times, which 6 I put in the 106)636 
Root by the Side of the 5, and 636 
alſo hy the Side of the Diviſo e Ran 
10; which makes 106; then I multiply 106 by 6, which 
is 636, and nothing remains: Thus I find the Square 
Rovr of 3136 to be ñß;ĩv]% To, 


3 * * 4 4 7 - * % 4 ; 3 4 % 
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The” 1 8 AR E 80 0 . 
8 rf 7597 Ng 
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4 ſquare 8 56, that is 1 mukdply it by iel, 
ua, 56 by zo. and i gives 3136. wares 


a, 2. What is the Square Root of 561697 55 


42 1 16 


$6169 2 Root Ar. 

"6 We 57 Here 1 POET) the lane 
„24s in Example 1, by mak 
430161 Reſolvend ing a dot over every other 

29 27977; figure, and find the neafeſt 

— -- + © the Root of the firſt point 
gon 3269 N New Reſolvend 5 to be 2, which I ſquare, 

"3908 . and place under 5, and 
f — remains 1, to which I 
8 0. RR RS bring down the next two 


figures 61, and it is 161; 
then I'double the Root 2, it is 4, which I place on the 
left-hand” for a Diviſor, Then I aſk how many times 
4 are contained in 16, which, tho? it be 4, yet upon 
trial will be but z times for you muſt obſerve, it will 
often be leſs than it looks to be) which 3 I place in the 
Quotient, and alſo by the fide of the Diviſor 4, which 
makes it 433 then I multiply 43 by 3, and it is 1293 
and ſubtracting 129 from 161, 1 have 32 remains, to 
which I bring down the next point, or two figures 69, 
and it is 3269, which | call a New Reſolvend; then 1 


double the Root 23, which is 46 for a New Diviſor, ? 


and aſk how many times 46 I can have in 326, and 
find it 7, which I place in the Quotient, and alſo after 
46, and it is 467; which multiplied by 7, gives 3269. 
Thus I find the Square Root of 56169 to be 247. And 
for a Proof I find 237 multiplied by 237 256169. DS 
you underſtand it, Bro? 

' Tyro, Very well, Sir: then I perceive that after 1 
have done with the firſt figure in the Root, I am to 
8 „and take deu the next point, and then 
9 | 2 


— 
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double the two figures, and take down the next point, | 


and ſo keep on in the ſame order: Am I not? 

- Philo. Your notion is right, and if you confider well 

the manner of the working the laſt Example, if you 

have ever ſo many figures, you may do it with eaſe. 
7yro. But ſuppoſe after the work there ſhould" be a 

. Remainder. 0 5 | 

_ Philo, That Matters not all; only when you come 

to prove the work, after multiplying the Root by it- 

ſelf, you muſt add the Remainder to the Product, and it 

will be equal to the given number if the work be 
;  Sums for Practice. | 


3. I demand the Square Root of 2996361 A 1731. 
4. I demand the Square Root of 30765 16 A»/. 1754. 


5. What is the Square Root of 43623. 4»/. 208, and 


359 remains over, 
NM. B. If you have a mind at any time to know 
hat the Remainder will produce, add an even number 
of Cyphers to the ſum, and double the Root and pro- 
ceed as before: Thus, the Square Root of 4262 3. o 
is 208861. | „ OAT LT) ** 
2. To extract the Square Root of a Vulgar Fraction: 
extract the Square Root of the Numeratot for a new 
Numerator, and of the Denominator for a new Deno- 
minator. 1 | : . IE 


6. What is the Square Root of 48? Aus. A 


Nate, When you can't extract the Root of the Nume- 
rator and Denominator, then reduce the Vulgar Fraction 
to a Decimal, and extract the Square Root, you have the 


R | | 
1 Ry, 7. What 


— — 
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7. What is the Square Root of 1 and 32. 
Firſt 3 1s.=.6, which is 1.6; then 3 add Cyphers, 
thus, I 6000000 and find the Root to be 1 264 „ 


Note, T here muſt always be: an equal number of De | 
mals, | 


188 What i is [the 1 Root you 10. 27 4 4.3817. 
0 9. What is the Square Root of ,0003 ? An.. 01732. 


er 


The Uſe of the Square Root applied to various Manches as 
of the Mathematics. 


—1 . what is the mean proportional pate? 
between 30 and 50. Av/. 38.7 tenths, __ 


© Multiply one number by the other, and add eyphers 
and N the e Root, you have 38.7. 1 


A There is a triangle, whoſe baſe is 30 = 
and the perpendicular 403 I demand the bypothen e? - 
* 50. 


„e, The 1 that — which is right ap; 
the baſe is that which lies next you, and the hypothenuſe | 
is the ſlanting ſide, called alſo the diagonal Ane. 


A General: RLE to find the third Side of any Triangle, | 
having two Sides given. 


* ning: the a 40, and baſe * as above, 
to find the hypothenuſe, add the Square of the baſe wy. 


Ones together, and extract the Square ] Root o 
S 8. 5 | them 
Fj + 
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them you have the bypothenuſe. Thus the Square of 
- 30==900.-/, The Square of 40=1600, their ſum 152500, 


the Square Root of which is 50, the bypothenuſe re- 


quired. 


OY Having the hypothenuſe and perpendicular, or baſe 


given, to find the other fide. 


From the Square of the hypothenuſe take the Squar re. 
of the baſe, or perpendicular, and the At Root. is 


the * ſide required. 


EXAMPLES. 


T2, There is a ſteeple to whoſe vane or toy 2 


. is tied, which reaching to the ground, is in 


length 60 yards, and the diſtance from where it touches 


the ground to the middle of the ſteeple end is 2 

yards; I demand the height of the Wer Ay. 
54.5 yards. | 

Square 60 is 3600, arid take the Square of 25, viz, 
"Go from it, and extract the Square Root you have 54.5. 

. Suppoſe a ſhip fails from a certain port, has 

_ 87 miles difference of latitude, and 71 miles 
departure, what is her diſtance on a regular courſe ? 
This is only finding the hy pothenuſe; for add the Square 
of 87 and 71 together, and extract the Square Root, you 
have 112.2 miles diſtance, 
"I. There is a circle or triangle, whoſe ſuperficial 
content is 30800. 26, I demand the fide of a Square, 
whoſe ſuperficial content ſhall be equal thereto? A,. 
. 
. 7 Suppoſe a rope 5 inches round, 1 demand the 
compa of another rope, that is double the ſtrength ? 

quare the compaſs of the rope, ir is 25, which mul- 

y by 2, and extract the Square Root, it is 7.07 

ehe If it were required to be 3, 4, 5, or 6 times 
the ſtrength, then multiply the n by 2, 3, 4, 5 
or 6, and extract the Root. 


5 e my 2; 16. Thero 


\ 
8 *, mo =; 
10 os 


« . 2 . 4 
hm oe re error re 7 ·˙᷑* ¹mꝛJ̃ — — —— 


«a a _ 


3 * > * $7 5 4 4 4 * * 4 =y " 4 , . 
- : * * > 4.4 - þ 2 8 * + © 
e kk * * : * „ > Y +; 
4 > - —_ 
TS 39 ie T43 ws © $4 41 ; 4 $51 S 


16. There is a cable 10 inches round, which 2 

21 C. I demand the weight of one 8 inches round? A/. 

UF n 
As the Square of the one, viz 100, is to the Square 

of the other, viz, 64, ſo is the weight of the one to 
the other, viz. 13.44 C. 1 


17. There is a circle whoſe content is 153.9385, I 

demand its diameter? | | | ä 
Firſt, as 22 is to 28 :: 153.9385 to the ſquare of the 

diameter, viz, 195 9217, whoſe ſquare Root is 13.99. 

And thus I think I have given you ſufficient examples 
in this Rule, that you may with a little more practice 
become quite maſter of it. 
Dyro. I thank you for your care, Sir, and I under- 
15 i very well; I wiſh I underſtood the Cube Root 
as well. 33 

Philo. That you may ſoon do by care, and a little 
5 0 though it be ſomething more dfficult than 
this rule. . E 1 
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The Extradion of the CUBE ROOT. 


"HAT do you mean by a Cube? 
New: Philo. A Cube is that which has length, 
breadth, and thickneſs. Thus ſuppoſe a piece of wood: 
to be cut into the fotm of a die which is equal every 
way in length, breadth, and thickneſs, ſuch a figure 


* 


is called a Solid, and by name a Cube. | 


Bre. 
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Do, Give me a further deſcription of a Cube in 
— „„ 1 
Philo, You know any number multiplied by itſelf is 
a Square; fo any number multiplied twice by itſelf is 
a Cube number: thus, the Cube of 2 is 8: for 2x2 
is 4, and 4X2=8: fo alfo, the Cube of 5 is 125: for 
ox 5X5=125.. Thus you ſee 8 is the Cube, and 2 the 
oot of that Cube. Alſo 125 is a Cube number, whoſe 
Root is 5, as appears by the following table of both 


Squares and Cubes, 


TABLE. 


. 


* 
wy” 


Ka, III II 61 74 B19. | 
Squares | 1. 49. 16. 25. 36. 49. 64. 81. 
Cubes 1. 8. 27. 64. 125. 216.343. 512.] 729. 


Tyro, How is the Cube Root extracted? 

Philo. To give you a rule for it (I look upon) would 
be too tireſome for your memory, as there are many 
parts contained in it: I ſhall therefore take an example 
or two, and proceed in the whole proceſs, or order of 


1 2 the work, 


. I demand the Cube Root of 32768? Auſ. 32. 


| Firſt, I make a dot over every fourth figure, begin- 

ning at the Units place, as in the margin, and as many 
dots as you have, ſo many places the Root will contain, 
which here are two places, 32768. 


Seconaly, Seek the Root, (or neareſt Root) to the firſt point 
32, which (by the Table) is 3, and place it in the Quo- 
tient, which is the firſt figure in the Root, thus, 32768 ( 3 

; : iraly, 


* 
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Thirdly," Cube the figure which you put in the Quotient 


| (that i 18, 3 X3X 3=27) and place i it under the 7 276803 7 
firſt point 32, and er ie Ne FN _ 27 F 


e To, this cernairider 0 5 bring down all the 


figures of the next point (viz. 768) 3276803 
and place them by the ſide of the 27 

Remainder, and call this the Reſol- 
vend, Thus, 5768 Reſolvend 


2 Bl ly, Triple the pete (that i is, always e 


it by z) and put the Units place 

of it under the tens place of 327683 
the Reſolvend, and call that the 27 
Triple Quotient, 


Thus, 5768 Reſolvend | 


4 a> 


9 Triple Quotient 


Sixthly, Now ſquare the Quotient (that is g) and triple, 


that Square, that is 27, and 32768 (3 
place the Units place of it un- 27 

der the tens place of the Triple — 1 * 
Quotient; that is, place it one 5768 Reſolyend 
figure more to the left-hand, 
and call it the Triple Square, thus 9 Triple Quotient 

Seventhly, Add theſe two 27 Triple Square 

together, and call it the Di- 
W | Thus, 279 Diriſor. 


ad 
— 
e 


——— > <=t ewe >> — Re MNCArereS RT 
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Eightbly, Alt how many times theDivifor is contained 


in the Reſolvend, rejecting the 32768, 32 


laſt figure as you did in the 27 


Square Root; that is, aſk how 


2 times 279 you can have 5708 Refolvend 


| 576 the Reſolvend, which 
here. is 2, and place this alſo © 9 Triple Quotient 


in the Quotient, which now 27 Triple ny | 


is 32. 


9 — 


Thus, 279 Diviſor 


Ninthlj, Cube the figure laſt put in the Quotient, viz, 


2, whoſe Cube is 8) and place 32768(32 Root | 
the Units place under the Units 27 
place of the Reſolvend. — 


5768 Reſolvend 


9 9 Triple Quotient 
27 Triple Square 


297 Diviſor 


8 cube of 2 | 


T, * Multiply the Rua of the figure laſt put in the 4 


into the T. Quo- 
tient, viz. & 9. 


which is 36) and. 
place the Product 
one figure more 


towards the left - 
hand. 


F Quotient, (viz 4 22768032 K Root | 


3 1 4 ; 
7 4 * 
i. *. # E 13 ba, 


— — 


5768 Reſolvend 


* 


9 Triple Quotient 
27 Triple Square 


——— — 


279 Diviſor 


8 Cube of 2 
36 The — of 2 by T. Quotient 
Eleventhly, 


Aa 2 


Eleventhly, Multiply FU Triple n . vl bys the 
laſt figure put in the „ Oe Root. ul.” | 
Quotient, and place 27 | 
alſo this one figure | | 
more towards the - 75 Reſolvend 
left-hand, which is 
54 RE 9 Triple Quotient 
Ye 27 Triple Square 


279 Diviſor 


T-welfthly, Add theſe 3 10 
"tat numbers together 8 Cube of 2 
as they ſtand, and call 36 Square of 2 by T. Quotient 


it the Subtrahend, hs Trp roquar ONRooen 
which is 5768 equal 


to the Reſolvend. 5768 Subtrahend. 


Thus is the work finiſned, and me Cube Root of 
ae is found t to be 32. 


PROOEF, 


For the Proof of this I multiply 32 by 32, and it is 


1024, which 1024 I multiply by 32 again, and: have 
32768. 


Note 1. If the ee had been lnger than the 
Reſolvend, then I muſt put a leſs figure in the ſecond 
place in the Quotient, and proceed as before directed. 


More 2 When there is another point of figures to 
take down, firſt, ſubtract the Subtrahend from the Re- 
ſolvend, and to the Remainder bring down the next 
point, calling it New Reſolvend, or 3 Reſolvend: 
Then proceed to work as after the firſt Reſolyend in 
every reſpect. | 


2. Another 
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2, Another Method to extra& the Cube Root, which is 
in many Reſpects eaſier and ſhorter - than the former. i 


to us take the laſt Example 32768. 

„Find the Root of the firſt point as before, and 

ſubti cd it therefrom, and to the Remainder bring down 

the next point of figures, and call it Reſolvend, or Di- 
vidend, which you pleaſe. 

| Secondly, Square the Root, and multiply 1 it by 300 for 
a Diviſor; and, as in common Diviſion, ſee how many 

times it is contained i in the Dividend, and place it in the 

Quotient, or Root, accordingly. 

Thirdly, Multiply the Diviſor by the laſt figure of the 
Root, and place it under the Dividend (Vnits under 
Units) drawing a line between them. 

Fouribly, Square the laſt Quotient figure, and multi- : 
ply it by the firſt Quotient figure, and that Product mul- 
tiply by 30, and ſet this under the laſt work, Units 

under Units, Sc. 

Fifthly, Cube the laſt figure and __ the Units of this 
under the Units of the. laſt, and add theſe three together 
in order, as they ſtand, which is the Subtrahend; which, 
if it be more than the Reſolvend, or Dividend, you muſt 

ut a leſs figure in the Quotient, and: proceed as before; 
ut if it be leſs than the Dividend, ſubtract it therefrom, 
and the work is done, for two figures in the Root: 

But if there be more figures, bring them down to the 

Remainder, and call it a New Dividend; and ſquare the 

whole Root, and multiply by 300, for a New Divifor, 

and put the figures in the Quotient, Then ſquare this 
laſt figure, and multiply it by the foregoing figures in 
the Root, and then by 30. Laſtly, Cube the laſt figure, 
and place it as before directed, and the work is done, 
for three a Tue ſame to be obſerved for more 


| guns, 


Thus, 


Te CUBE ROOT. _ * 


Thus, the laſt n en 32768(32 Root. ale 
15 1. OG 5-511 | 


CE tas” 


Diviſor 12 5768 Dividend | 
5400 „ 
3 FER 
F008 


PROS 5768 Subtrahend, 


Rs I e it very well, and I think this laſt 
the eaſieſt. 

Bilo. Take your choice, as I obſerved before; I 

ſhall now only ſet you one ſum at n mo firſt way, 


which you * prove by the ſecond, 


I 


2, What 


The” 


"CUBE. NO O T. 


2. Wpat! Is; the Cube Root or 12812904? FAR 234. 


— — 


2 1 * e Root 5 
8 „ a 


645904 


— —— Eanen 


69 
1587 


KA — BSD An Er 


Au. 2 80 
Reſebend 
© Triple Quotient 
TOE. Square 165 
ee 428 
Divifor Frags $171 3 
4; 1 x . N — A a #4 4 Xu g e 


Cube ob f 
- fifty 5 {by T. Wende 30 
Triple salate by the Root 2 
Subtrahend | | | 
New Refolrend | ie: 45 


Triple Quotient 
Triple Square 


15939 New Diviſor 


— — 


64 Cube of 4 4 
1104 Square of 4 by T. Quotient 
63438 Triple Square by the Root 4 


n —— 


645904 New Subtrahend=New Reſolyend. 


This you may eaſily prove the other way at leiſure. 
Alſo 734K234X234=12812904. | 


2 T{3 Jt 


bilo” 


\Qu'r's TIons 


for PraQice. 


3. . What! is the Cube Root of 5 396209054 1754 
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4. I demand the Cube Root of Ss 350146861? 
rf. 211221. : 


To extract the Cube Root of any Vulgar or Decimal 
PFractions. | 


5. What i is the Cube Root of T7 Aale fre 
6, What is the Cube Root of 2:27 Ar/7, 11. 


Extract the Cube fa of the 3 and Deno- - 
minator for a new N umerator and Deoominator. | 


7. Extract the Cube wo of 32.768. Anſ 42. 
Proceed as in Whole Numbers, only prick off as many 
Decimals1 in the Root as you have dots over the Decimals. 


Mere, As in the Square Root you added either, 2, 4.6, 
Oc. Cyphers to the Decimal, fo here you muſt add by 
three's, that is, er muſt add either 3, 6, or 9, c. 


eyphers. 


8. What i is the Cube Root X oof 4 1259, and 


| 438 3021 remains, 


2 
8 4 * 


5 E C T I 0 )N bis 
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9. THERE is a Cube whoſe ſolidity is 1372 feet, 
I demand the ſide of a Cube, whoſe folidity is 


4 times leſs? Anſ. 7 
Divide 1372 by 4 and extract the Cube Root. 


10. If a bullet 2 inches diameter weighs 3 46. what 
will one of the ſame en . which is "0 * 


: diameter? Hf,” 19216: = 


Solids 
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Solids being in the Trigle proportion to their ſides or di- 
ameters, it is thus found. ö 


As the Cube of the given diameter is to the weight, 
ſo is the Cube of the other diameter to the weight of 
the other required. 


132. Suppoſe a ſhot of 4 inches diameter weighs 
18/4. I demand the diameter of another, that weighs 
1446. nf. 8 inches. This is the reverſe of the laſt 
Queſtion. e | 


13. There is a ſphere, or globe, whoſe ſolid con- 
tent is 250047 inches: I demand the ſide of a Cube, 
whoſe ſolidity ſhall be equal to the ſolidity of the globe: 


14. A country farmer lent his neighbour out of his 
hay ſtack 20 feet of hay in length, breadth, and 
depth, and his neighbour brought it home 10 feet 
at one time, and 10 at another: How is the balance, 
and who debtor; Anſ. 6000 feet due to him that lent: 


it; he having received but æth. 5 


I 2 Suppoſe a ſhip zoo tons burthen, 75 feet by 
the keel, 294 feet hy the beam, and 14 feet deep in. 
the hold ; I demand the dimenſions of another ſhip of 
the ſame make, of oo tons burthen ? 

Say, as 300 Ton is to 500 ton, ſo is the Cube of the 
given keel to the Cube of the ſhip's keel required, the 
Cube Root of which is 88.9 feet. Au. 

And thus for the other two. dimenſions which I 
leave for your Practice. „ 5 | 


And now, Tyro, before I leave you, I will give you 
a little hint of meaſuring, gauging, &c. which may 
ſſibly be of: ſervice to you, and your Acquaintance. 
You muſt expect me to be very ſhort; but you may, by 


our care and diligence, make a better progreſs | 
ux | gence, | pro, POST- 
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8 this. little treatiſe may fall into the Hands of 
X ſuch perſons i in the country, who would be glad 
of an opportunity of having a notion of meaſuring a 
piece of timber, a brick wall, a ciſtern of malt, or a 
common regular field, or piece of land, &c. I have 
(on purpoſe for their amuſement, and inſtruction 
of thoſe youth that have a tancy this way) added this 
poſtſcript, which I make no doubt, will be very ac- 
ceptable to all ſuch as delight to be induſtriouſly em- 
ployed at leifure times: And I perſuade myſelf, it 
muſt be very agreeable to a parent, in either of theſe 
ways of life, to ſee his ſon diligent and ready at theſe 
things; which tho' he may not meaſure ſo exact for 
want of more learning, proper inſtruments, or expe- 


rience; yet may come near enough the truth to give 


ſatisfaction. 


Of Flooring, Roofing, &e, 


| Que 1. How many clinkers, 6 inches long, and 


3 inches wide, will floor a ſtable 17 feet long, and q 
feet wide ? An. 1224. 


Multiply the length of the ſtable by the breadth, 
gives 153 feet; this multiply by 144, the ſquare inches 


in a ſquare. foot, gives 22032 inches; this divide _ 
os the inches in 1 clinker, gives 1224 Au. 5 


— 


Del. 


Hans © 1564 ie 
* 
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'  Dueſt. 2. How many oaken planks will floor a barn 
60 feet Z long and 33 feet + wide; when the planks 
are 15 feet long, and 15 inches wide? Au. 198. 

. Multiply 60.5 & 33.5=2026.75. Then 15 feet & 1.25 
feet (viz, 15 inches) gives 18.75 feet for 1 plank: 
Now 2026.75 —18.75, gives 108 planks. 

Puerft. 3 A thatcher thatches a barn 60 feet long, 
and 25 feet wide, and the two porches are each 15 feet 
long, and 10 feet deep, I demand how many ſquares 
are contained in it? A/. 33 Squares. NV. B. 100 
feet is 1 Square. 

_ Multiply GO 25 gives 1500 feet for 1 ſide, which 
doubled, gives 3000 for both the ſides ; then the porch, 


Viz. 15 * 10, gives 150 for 1 ſide, which doubled, gives 


300, which added to 3ooo is 3300, which divided by 
1000 (that is, cutting off two figures) gives 33 ſquares, 


2. Of Paving, Painting, Wainſcotting, Qc. 


©  Tyro, How is paving, painting, and wainſcotting 
- meaſured? * 

Pbilo. By the ſquare yard; 9 ſquare feet being 1 
ard. ä | 

l Duet. 4. A Gentleman has a walk 22 yards long. 
and 12 feet wide, which is paved of ſtone; how many 
yards does it contain? Arn/. 88 yards, 


Firſt, multiply 22 yards, viz. 66 feet, by 12, gives 


792, which divide by g, gives 88 yards | 
Queſt. 5. There is a room 64 feet round, and 9 
feet high, in which are two windows, each 6 feet 
high, and 3 feet wide, and the fire-place contains 9 

_ ſquare feet; I demand how many yards of paper, balf 


0 yard wide, will hang it? An. 118 yards, 


Firſt, 64x9=575 yards, the content, out of which 
take 18 feet, each window, viz. 36 feet, and g the 
fire-place, is 45; and the remainder is 531 feet, which 
divide by 9. gives 59 yards, the content of the room; 
but as the paper is Z yard wide only, it will take double 
this number, viz. 118 yards. Anf. 

| Painting, 


the peak end of a roof, 
whoſe Baſe 40 meaſures 
top of the peak 16, I de- 


yards it contains ? 


inches by the breadth in inches, and divide b 
gives the anſwer; or, multiply the length in feet by 
the breadth in inches, and divide by 12, gives the an- 


the breadth of both ends together, and take the F for 
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Painting, wainſcotting, Sc. are done by the yard 
ſquare, and meaſuring after this manner. a 


To meaſure the Peak End of a Houſe or any Triangle. 
Queſt. 6. Let ABC be . 


24 feet, and the perpen- 
dicular line B D from the 


mand how many . A. 


_ Multiply E the perpendicular B. D, by the whole baſe, 
or line 4. C; or elſe, multiply the whole perpendicular 
B. D, by Z the baſe A. C, viz. A, D, or C. B, gives the 
content in feet, which divide by 100, gives the ſquares, 
or by q, gives ſquare yards. | | 

Thus 4.C, 24 feet multiplied by Z B. D, 16 feet, 


(viz. 8 feet) gives 192 feet, viz, 1 Square, 92 feet; 


or divide by 9, gives 21 + ſquare: yards of plaiſtering, 

and thus for any other triangle, 64s 
3. Of Board and Timber-meafure, 

1. If the board be regular, multiply the length in 

J. 144. 

ſwer. 


weft. 7. There is a board 9 feet long, and 10 


inches wide; how many feet does it contain? A0. 72 
feet. Rat 


If the board be wider at one end than the other, the 
true way is to multiply the ends together, and extract 
the Square Root for a mean breadth, But cuſtom has 
brought up an eaſier way, though not ſo true, viz add 
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a mean breadth, then multiply'the length by this mean 
breadth into inches tas before 9 and divide 10 


Ap „ 
UN 


Duefh. 8. There is a board 46 . at one od, 
and 8 at the other, and 10 feet long; what is the con- 
tent? An/. By. e firſt true way, it is very near 93 Mart; 
by the N wo it is 10 feet. | 


By the ip or Sliding RULE. 
The Seventh QuzaTton proved 


Set the breadth of the board, viz. 10 inches, on the 
Alp, to the upper 12 ahove on the rule ; then a r 9 
feet on the rule, you have 7%. feet on the he 
- Content require. 

Again, Suppoſe a board be 14 Bet long, ant Is 
"Inches wide, what is the content?” Set 15 on the ſſip, 
againſt the vpper 12, then, againſt 14 feet on the rule, 
you have 17 & feet on the flip, Anſwer. 

Tyro. I underſtand N Sir; but pray how do you 
meaſure timber 
Philo, The baer way is this: With a ſmall ſtring 
or cord, take the circumference of the tree (which is 
done in any place, where the buyer and ſeller ; can 
agree) then double this ftring into 4 parts, and apply it 
to your Rule, and that length is called the girt, or 4 
part of the circumference; and it is cuſtomary to 
abate one inch of the girt, on account of the bark. 
2. Having got the gitt multiply it by itſelf, that is, 
ſquate it, and multiply that Product by the length of 
the tree in feet, and divide by 144, gives the content; 
or multiply it by the length in e and * by 
1728, gives the content. 

Note. Few perſons mind leſs than 2 a foot in the 
1 length of a tree, except it be very large. 

Duet. . There is a tree 14 inches girt, and 9 
beet long e the content ? 4. 124 feet. 

| ; Firſt, 


12 
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Firſt, 14 multiplied by 14, is 195, this > 9, the length, 

=1764, which divided by 144, gives 12 feet, 36 inches, 

which is Z of 144, viz. 124 feet content. 

Rue 10. There is a tree lot inches girt, and 
cet Z long, I demand the content? Anf, 9g; feet, 

For 10,5 & 10.5 = 110.25 X12.5=1378.1256—144=: 

9.57 feet or 9 feet, 82 inches. An/, - 


By the Slip, or Sliding RU LE. 
The Ninth QuESsTIOx proved. 


| Set the length of the tree on the flip (viz. 9 feet) 
againſt 12 in the middle of the Rule (wrote girt line) 
then againſt the girt (viz. 14) on the girt line you have 


| 127 feet on the ſlip. | 


255 The Tenth QuesT 10 W proved. 

Set 12 2, the length, againſt 12, the girt line: 
then againſt 10 f, you have better than 9 on the ſlip 
itſelf, viz. 9 feet, 82 inches. | 

| Of tapering TIMBER. 

Some perſons will take bur one girt, thongh a tree 
be very long and tapering ; but this is ceftainly very 
wrong, as it may do injuftice to either the buyer or 
ſeller. The beſt way is, to meaſure. ſuch a tree, as 
if it were two or three diſtinct trees, by taking two or 
three ſeveral lengths and girts. e 

Some, indeed, take 2 girts, one at the great, and the 
other at the ſmall end, and add them together, and take 


the + of it for a mean girt (as in Board Meaſute) but 


this is a hurt to the buyer, and very erroneous; where- 
as they ſhould multiply one girt by the other, and ex- 


i 


5 


tract the Square Root for a mean girt. 


Quest. 11. Suppoſe a tree 20 inches girt, at one 


end, and 40 at the other, and ꝗ feet Jong, I demand 
the conte! ?! 8 | | | 


By the cuſtomary way the mean girt will be 30 
inches, and the content will be 56 feet, 36 inches 


3 


—4 
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S; of another foot. But according to the true way, 
the mean girt is but 28.28, and the content but 49.98 
feet, viz. 49 feet, 141 inches, which is 6 feet 39 1 
leſs than the other. 

Tyre. This is a cor Cifferenice, indeed, 3 in many 
loads of timber. W 1 . 

Philo, * ery true. S oa tag 


| Note * FR ſome nie 40 fret wake a | Toad, 
and in others: 30 feet make a load. 


Mete 2. W hen there are 50 feet A inen to 
caſt up the content at any given price, the rule is, 
multiply the content or number of feet, by the price 
in ſhillings, and cut off the three firſt figures, from the 
right to the left hand: ſo will the figures towards the 
left hand be pounds rg ere and en G er will be 
ea ef af. i Set wal Birk a>" 


Exaur . 


q 1 Y a 
, © N „K 


Oueſt. 12. Stippoſe I meaſured 6 trees, and their 
Tontent be 548 feet, at 11, 108. per load? ,. .... 
. I multiply. 548 by 3o, and it gives 16440, which T 
cut 1 thus, 161440. and it is Fa 16.440 viz, 16]. 85. 


N. B. Stone is meaſured the ſame, rnd obſerve . 
inches make 1 foot of tone. 
4. Of BRIC Kw O K. 3 
How is Brick. Work meaſuredꝰ E244 7 
1 2 By the Square Rod, that is te 2 in 
length, and 16 3 in breadth, make 272 3 feet, or 1 
Square Rod; but for common Practice, 272 feet only 
is ſufficient. 
Des: Is there not «certain fanidard for the thickneſs 
of Brick-work?” Nene 
\» Philop Ves! all ſorts of Brick work is reduckd to the 
Mandat f 14 Brick thick, 'of which” 7 Malk give” you 


4 fucther notion by and by, 
OR * . 1. Of 


ſtion to be 33 rods, 6 feet, Say therefore, 
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7 


Bone Of Work at 14 Brick thick the Standard. 


Multiply the length by the height, in feet, and di- 
vide by 272, the Quotient gives the ſquare rods, and 


* — 


the Remainder, the feet or parts of a rod. 


Duet, 13. A Gentleman built a brick wall round 
his garden, which was 998 feet long, 9 feet high, and 
1E brick in thickneſs; I demand how many rods ir 
contains. Aus. zz rods, 6 feet, . 
Here I 3 998, the length by q, the height, 
and it gives 8982 feet, which I divide by 272, (the feet 
in a rod) and it gives 33 rods, 6 feet. An. . 
Tyro, I underſtand it; this is eafy enough ; but ſup- 
poſe it was but t brick thick, or ſuppoſe it were 2, or 
4'bricks tek; bow hen £ 
Philo, Having found the content at 14 brick thick, 
as before directed, ſay thus: F 
As 3 (the + bricks in the ſtandard meaſure) is to 
the content in ſtandard meaſure, at 1+ brick thick, ſo 
is the number of half bricks in the wall to the con- 
tent at. that thickneſs, 1 


Que f. 14. There is a brick wall 998 feet round, 
and g feet high, as before; what is the content, at 25 
„„ CTC 
The content, at 15 thick, was found in the laſt que- 


As 3 to 33:6, ſo is 5 half bricks, viz. the thickneſs, 
at 24 bricks thick, to the content at that thickneſs, 
viz. 55 rod, 10 feet. „Hir Fi HEHE: ©; at 5 

Dre. I underſtand, you well; but cannot any thigk- 
neſs be done at one operationnh n 6 

File. Yes; for having, multiplied. the Jength, by 
the fieight, divide by any of the following numbers, 


that are ſet againſt the given thickneſß, and 3% have 


DG is e Te once, and the remainder is 
W 


% bem a nnen eee 
W 1 yy Na 
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. Note, Though there be Decimals in the Diviſors, \ 
you may. divide OY the whole een Iv, en 


uſe, 
For 1 1 "(468 wit \ Ou. 15. . is a 
ü Fe 15.5 feet long. and 
> 1 | 204.2 9.5 feet high; * is the 
. 1 1163.3 | content at 3 f bricks 
+; 4130-124 thick? As.. "4 rod. 2 


1021 [15.5 & 9.5 2 147.26, which 

907 ] divided by 116.6, the Di- 

81.7 Lviſor for 35 bricks, gives 

ae I rod, 2 tenths. And 

| ches for any thickneſs for at 4 thick, it is "5 rod, 
Viz. 1 | 


116.6 ae for I multiply 


By the Slip or Sliding RULE. 

There is a wall 9 feet high, and 76 feet long. and 
15 brick thick ; I demand the content? Auſ. 2 Laas, . 
: 149 feet, ot better than 2& reds. 

Set 272 on the lip to the heighth-g above.it 3 then 
2gainſt 76, the length on the ſlip, is 21 or er on 

the Rule, f 

A are for any Thickneſs. 105 FRE 

1 Set any of che former Diviſors, anſwering any thick- 
neſs on the flip, to the height; then againſt the length 
is the anſwer. Thus the ſame wall at 3 bricks thick. 
Set 136 to 9, then "againſt 76 vou have 5 TOY: the 

content at 3 bricks thlek. 

929 To Of SURVEYING. 
re. How is land ſurveyed ? 
27 Philo, Land-Meaſure is à part of the Mathematies, 
und to ſurvey it true, and in a maſterly manner, you 
ſhould be provided, 1. With a chain called Gunter's 
Chain. 2 A caſe of Inſtruments, , 3 A Parellel Ruler. 
A plain Table. 5. A Platting-Scale, or; Protracter. 
And to make it more complete, a I heodolite. 
- 0 ut cannot I meaſure a common regular field, 


url on of * without all theſe zutun | 
210. 


viz..a ſquare, or the oppoſite fides alike ; 
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i, Philos Ves; by a W only, or for want of that, 
a cord, a fod- pole, or auy lach things but this muſt | 
not be depended upon for truth, - 
| 2 ro, Give me a deſeription of the . 1 
bile All land is now generally meaſured by ch. 
eta 4 rods, or poles, in length (viz. 22 yards) 
according to a ſtatute: made in the 33d of Edward I. 
Anno 135, which ſays, that a ſquare acre ſhall contain 
160Tods,: viz 40 rods in length, and 99 ane in r e 


HA460 daa or 1 acre of n 


e The Chain is wade of iron, containing 100 | 
Jinks, each in length is 7.92 inches, (or nearly 8 in- 
ches) 100 . is 792 inches, or 22 yards, (viz. | 
4 rods.) therefore, 1 chain in length, and 10 in breadth 

or 10 in a 150 1 in eee _ an acre," 


— 


Ness For want off A {had IOW: may . a cord 


A yards, or 4 reds long, or any number of rods long 


vou pleaſe, disiding it 1 inte halves and quarters, wit 


e may meaſure any common field within a trifle 


th, or, ar leafy: for common 8 725 PT 


| Hovios provided: wandel, with a chain. or any con- 
venienrt line, if the field or piece of Ke de 2. leg 

hen mea fre 

the length and the breadth, in rods or parts, and mul- 

tiply the length by the breadth, and divide the Product 
by 160, the rods i in an 9 Yom have the content. 


"Queſt, 5 There is a feld in the ſorm Of. long 


_ Aſhuare* (called: a parallelogram) whoſe length is 3 f 
"rods, and breadth 24 rods, 1 demand the Tame nba 
2 eres F Ani 5 ares, 1 rod. 
Pirſt, 1 Kier 35, the length, by 24 the breadth, 
| 465 it gives 840 rods; which I divide by 160. gives 5; 


acres, and 40 remains, which multiply by. (becauſe- A 


"x00ds" EE: 1 Arden ard divide again by u. gives 1 rood. 
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%%% OF SURVEYING. 
Qu. 16. There is a ſquare piece of ground ſet out 


upon a heath or common, in order to form a camp for 
Noco ſoldiers, each fide contains 60 rods how many 
acres does it contain? Au 221 acr es. 
For 60X 602236060, which divide by 160 222 acres, 
80 1 ods, or 222 acres. 17.9009 1 ot AA to 
. | | 3 f r CMS 
Quel. 17. There is a 3 ſided or triangular field, A, B, C, 
the fide AJC. is 51.5 rods, and the perpendicular B, D. 
15 34 rods; how many acres does it contain? Axſuer 
5 T acres nearlix. \ e Sores 
CO BENE; 3 05 EY. .- re 
Mete, Vou muſt firſt of ak! „ 
meaſure the fide from A 3 2 B . 
10 O, called the baſe, „ 
Which ſuppoſe 512 rods: 
then Lau ern Bile 9 
from A to C, and from 15 
meaſure ſtraight up to the 
point B, which is called 4 
the perpendicular, which 4 


Abe to be 34 og: How, T told you before, Wet 
the baſe multiplied by = the perpendicular gives the 
content ; that is, 51.5 multiplied by 17 (z the perpen- 
dicular 34,) gives 875.5 which divided by 1680, gives 
5 47 actes; that is, very near SES TT. 
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ro meaſure any four ſided field, whoſe ſides are un- 
ict 24045 x equal called a Trapezium 8 
 orpieee of gend. > 12 
D Shoe 

baſe AC is 64 rods, 5 

and the perpendi- 
cular D 2 FT +: $51.5: #5? 
demand the con- 
tent in acres? An,. 


4 * 0 : * 
9 "OE" 2 9 
O Acres *. l r ” * 
- 
. » . 
2 * oc 3 * 5 
{ . 1 "= " X 
* » $ 4 


Firſt, to meaſure this field, go ſtraight, croſs it from 
the corner A to the corner C, which here is called the 
baſe, and meaſures. 64 rods: then meaſure right 
ſtraight” from the point B to f, which is 60 rods, and 
right ſtraight from D to e, which is 40 rods. . This 
done, the Rule is, %%%/%ͥ% 


92 © 
F ls * 
— — 


* 
P 
* = 


_*Multiply the whole baſe A C 64 by Z Bf 60, (viz. 
30) and it gives 1920 rods, the content of the tri- 
angle ABC: then again multiply the baſe A C by Z 
De.40 ( viz, 20) and it gives 1280 rods, the content oj 
the triangle ACD. Add thoſe 2 together;/viz. 1920, 
and 1280 rods, gives 3200 rods, which divide by 1605 
the rods in an acre, gives 20 for the Anſwer, 
Tyro, Sir, I thank you; this is enough for my pur- 
poſe at preſent. 5 * 
. Philo, If the field has more ſides, you may meaſure 
it after the ſame manner, by dividing it into triangles, 
always remembering to multiply the baſe by Z every 
perpendicular that falls upon it. 
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Tis. How! way 1 gauge, or tell the content & an 
common cooler, or regular caſk, or ciſtern, to gale 
or buſhels. 

Philo. I ſhall- give. you ſome mort inſtrustions, by 
which you may tell the content of ſeveral things near 
enou truth, for your own ſatisfaction: but to be a 


ractical Gauger, you ought to are art Meral 
ranches of the — I £72 


1. Ty tell the Content of © a Male Cittern > in auen. 
| and buſhels. 


ata 19; There. is-a Saen 6. ' feet "Kay 85 — 
5 wide, and 3.5 feet deep: I demand its e. 20 an- 
tent in gallons and malt buſhels ? - 


Nor- 1. Area ſignifies the ſuperficial . or con- 


tent at one inch dee kg . e ai oy the . 
Biyes the content i : 09 ine. 1950 


| Noe 15 That 282 inches * one 3 of ay 
tet, Kc. 231 a gallon of wine, and 2150 inches 1 | 2 ſt 
a are your e * all 2e figurgy-” + 


Multiply _ — a 78 $ inches 18 N 4B, 
an it ges 3744 Ser. which divide by 282, gives 
3-276 the the area, at one inch deep, or divide by 2450, | 
es 4 1:74 41, he by buſhels, The area multiplied 
pe epth, 42 inches, * 557. $92 "gall ons. The 
Area for iy e 7 2 1 FE 122, the con- 
ß! in buſhe __ 
I bee, If euren Were open Ven nord un- 


7 Decimals, you may more OP find the con- 
tent 


7 


* 
E 


r 


>..P — 9 


74 * 


n 
tent at once, thus: multiply the length, breadth, and 
depth, in inches together, gives 157248, which divide 
by 282, gives 557 gallons + 157248 divided by 
2153, gives 73 buſhels 28 as before. 3 


Jo find the AnEA by the Sliding Rule. h 


Set 282 upon B to 48, the breadth on A; then againſt 
78, the length on B, is 13.276, the area in gallons, 
For malt, ſet 2150 on B to 48 on A; gainſt 
2 the length on B, is 1.741 on A, the area in 
_ buſhels: and thus for any regular figure, 5 {a 


To gauge a Tub or Cooler in the form of à Cylinder, 
vi. whoſe top and bottom Diameters are equal. 


"TEES. 


Square the Diameter, viz. multiply it by itſelf, and 
this Product by the depth, then divide by 359 for 
beer gallons, 294 for wine, and 2737, (or rather by 
2737.47) for malt. e 8 


Que. 20, There is a tub 4 feet 2 inches diameter, 
and 3 feet 4 inches deep: I demand the content in beer, 
wine, and malt ? | | 

I ſquare the Diameter 50, which is 2500, and mul- 
in 5 this by the depth 40 inches, -gives 100000 3 
which divide by 359, gives 278 ale gallons z/ divide by 
294, gives 340 wine gallons, and by 2737 only, gives 
nhl. 5 


Vote, If the figure be the form of a. triangle, or 
trapezium (as in Queſtions 17 and 18) you mult procee! 
to meaſure them as there directed, and after having mul- 

tiplied by the depth, divide by 282 for beer, 231 for 

wine, and 2150 for malt gives the content. 
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Oueſt, 21. There is a tub, whoſe top diameter 
is 40 inches, bottom 30 inches, and the depth 60 inches: 
1 demand the content in beer, wine, and malt? 

There are ſeveral ways to do this. One is this, 

multiply the diameters together, and extract the ſquare 
root for a mean diameter, which is here * 64. This 


multiplied by itſelf, and divided by 359, gives the con- 
_ in n;gallons, or by 27375 gives the malt buſhels.” 


or. more eaſily thus, though not o true. e 


We the diameters together, and take the z facts a 
mean, is 35, Now 35X35=1225X60X 73500, which 
divided b gives avout 205 „het z and fo for 


malt, viz Me. ole 26 buſhels 1 18. eee e e 


— 
o . - 
4, I 


For a Couch of N A LT. 


1. If it be a regular ſquare only, muliiply the 


length, breadth, and depth nen and one "by 


2150, 1780 the buſhsls. 
2. If it be a triangle or trapezium, proceed: 2 "hes 
fore directed, and divide ſtil! by 2150. 


Tyre, But ſuppoſe the couch be Augen, how an 1 | 


tell where to take the depth? 
* Phils, Fake the depth 4 4 or A places, add mem all 

toget er, and divide by the num 

the' "depth at, for a mean depth. eee e 


| - Puſh, 22. Theres a bed, or "euch of gia, in. the | 
form of a long ſquare, whoſe length is 33 feet. 
breadth 16 feet, and 1 find the mean depth, to be 8.5 


inches, viz. 84 inches; I demand the content. 


Thus, 470 inches * 192=80640% 8. bete, this 5 


divided by 2150 gives 318.8 ears els. 
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1 6A U fel 1N G.. Pe 3 
or Caſk. Gauging. ö bor af oe 4. 


There i is 3 4 great variety in gauging caſks! but the | 
following methods will be near enough truth for: all 
common caſks; ſuch as barrels, butts, &c. that are 
pretty much bulget. 

Firſt, Having taken the bung and head Alaneters, | 
the rule is, io the ſum and g the ſum of the ſquares 
of the bung, and head diameters add £ the difference 

of the ſaid'{quares: this ſum multiply by the length, 
REPS by 19771 for beer, or 882 for wine gallons. 


2. Rule, Which i is as true, 'and auch eaſter, „ 2s 
To the double ſquare of the bung diameter add the 
ſquare of the head diameter; then multiply this ſum 
by the length of the caſk, wy divide by 1977 for 8 8 
or 882 for wine. 


Auel. 23. There is a caſk, 50 bung en, is 
28 inches, head diameter 25 inches, length 36.1 
demand the content in ale gallons 

Firſt, The ſquare of the bung diameter 28 is 784; 
which doubled i is 1568. Then the ſquare of the head, 
viz. 25 & 25 625 which added to 1568, is 193; this 0 
* 36, the length is 78941, which divided” by 1077, 
gives 73 gallons, 2 pints: tor beer, and e by Map 5 
give 892 gallons, wine or brandy, | 29 


Note, If you find the area of the — and head 
diameters (by Dueftion 20.) and add twice the area f 
the bung, viz, 2.184 to the area of the head 1.741, it 
is 6. 109, which multiplied by 3 of the caſk's length, 
viz, 12, gives 73.308 gallons, as before, | 

Theſe methods holding good for wolt caſks, 1 hall; 

give no more examples. 


Note 2. If one of the head diameters be larger than 
the other, and the caſk is ſtraight in the ſides, like 
05 ſome churns, then (by Queſtions 21) find a mean dia- 

meter 1 ag and proceed as therein * ny | 


336 Of Cross MuLTieLication. 
* Of Cross MULTIPLICATION. 
There are two Methods. 


10 By Multiplication only. 


1. Rule, Feet multiplied/by feet produce "= - 
2. Inches multiplied by. feet, or feet by inches, 
produce inches, 


3. Inches multiplied by inches produce parts. 


© Note, 12 ſeconds make 1 . 12 mou | ca wand inch, 
and 12 inches make 1 foot. FR 


236 By Multiplication and Diviſion. 


Rule 2. Having placed the leſſer / ſum for the Mul- 
tiplier, multiply the very laſt place of the Multiplicand 
towards the right hand by the fiſt place or name of 
the Multiplier, and carry 1 for every 12, ſetting down 

what is over 12 under the part you multiplied, then 
take the parts of the Multiplier as in Practice, carrying 


as before 1 for every 12 
But an example wat render i it more . if | give it 
both Ways. ht: 
* - 1 Feet nk Parts Oe 4 5 
1 3 % 76 W 
by „ „dien 
| 17 2 Fe ; 2 4 
is 2 10 5 N 
F. In. 5 . Cec, 2 x 2 8 
83 22 | a 12 Firſt, 
MIS F : 1 t 15 


Of Cross MULTIPLICATION, - 337 


- Firfl, I begin and multiply the top 4 feet, 3 inches, 
and 6 parts, by 4 feet, (carrying 1 for every 12) ſaying, 
4 times 6 is 24 parts, that is o and carry 2; then 4 
times 3 is 12, and 2 carried is 14 inches, that i 2 
inches, and carry 1 to the feet; then 4 times 4 is 16 
feet, and 11s 17. 1 5 
Seconaly, I multiply now 4 feet, 3 inches, 6 parts, 
by the lower z inches, ſaying 3 times 4 is 12 inches 
(becauſe feet multiplied by inches ore inches) then 3 
times 3 inches is ꝙ parts (for inches by inches produce 
parts) and laſtly, 3 times 6 parts is 18 parts, viz. 1 
part, 6 ſeconds. e „ 

The ſecond Method. 

I firſt multiply the firſt or top line as before, and find 
it as before, 17 2-0; and now I take the parts as in 
hoe thine ſaying, 3 inches is Z of a foot, &c, See the 
. WOIK, A 


. 


2 „ 
Ja. 2..— 0 3 i 


1 — 10 6 


* 


— 


18 2 10 6 as before. 


I ſay 3 inches 1s 4 of a foot, and take the parts 
from 4 feet, 3 inches, 6 parts, ſaying the 4th of 4 is 
1 foot; then the 4th of 3 inches 6 parts, (viz. 42 
parts) is 10 times (4 is 40) and 2 parts over; laſtly, 1 
ſay the 4th of 2 parts (viz. 24 ſeconds) is 6 ſeconds ; 
which is now done in two lines only, 

And now, Tyro, I muſt bid you farewell, and I hope 
you will take care to improve yourſelf in them, rather 
than trifling away your time with idle fancies ; for 
it is evident, that the knowledge of Arithmetic is ne- 


ceſſary 


g v x * 2 . . A * 9 : a 1 
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838 ..Y Cross MuLTIrLICaTION, | | 


ceſſary in every ſtation of life, ſince almoſt all mani r 
of buſineſs depends upon it: and not only this, Tyro, 
but it is a great help to protect us againſt the frowns 


of fortune, and keep us (by being. qualified for ſome 


lawful poſt, or employment) from thoſe common 
temptations and misfortunes, to which thoſe, who 
know the want of it, ſo often fall into and pay for ſo 


dearly. 8 | 


 Tyro, 1 return you thanks for this advice, and hope 
I ſhall make ſuch uſe of it as may not fruſtrate your 


good deſigns. 


Philo. I make no doubt but you will. And therefore 
I once more bid you an hearty farewell, 
Tyro, Sir, I am your humble fervant. 
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